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ABSTRACT (I

This report contains the machine readable form of the 189 partial

differential equations presented in MRC Technical Summary Report #2078

"A POPULATION OF LINEAR, SECOND ORDER, ELLIPTIC PARTIAL DIFFERENTIAL

EQUATIONS ON RECTANGLES - PART 1." These are two large files: EQNFIL

contains 189 entries which are either complete statements of a PDE in the

ELLPACK language or a reference to an entry in MACFIL with parameter

values given. MACFIL contains the 42 parameterized PDE's in a form suit-

able for automatically substituting in parameter values. A few other

small files are given to facilitate using this problem population within

the ELLPACK system.
/ ,A/
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SIGNIFICANCE AND EXPLANATION

This is machine readable information associated with MRC Technical

Summary Report #2078 provided for people who are actually involved in

computing with the population of PDE problems. Many of the 189 problems

are very complex and the only reliable way to transmit them accurately is

in this form.
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The responsibility for the wording and views expressed in this descriptive

summary lies with MRC, and not with the authors of this report.



A POPULATION OF LINEAR, SECOND ORDER
ELLIPTIC PARTIAL DIFFERENTIAL EQUATIONS

ON RECTANGULAR DOMAINS - PART 2

John R. Rice, Elias N. Houstis and Wayne R. Dyksen

I. INTRODUCTION

It is assumed that the reader is familiar with Part 1 of this report,

:!RC Technical Summary Report #2078. This second part presents the population ir,

machine readable form. There are seven files; the first is a program that takes

information from the other files and creates complete ELLPACK program with the

PDE problems. The second and third files are quite long and contain the actual

descriptions of the PDE problems. The last four files are quite short and have

information needed to form complete ELLPACK programs; these are not essential

to the populations. Each file has extensive descriptive comments at the

beginning.

The file EQNFIL has 189 parts, one for each PDE. Each part corresponding

to a problem without parameters is just the ELLPACK statement of the operator,

domain and boundary conditions along with associated Fortran functions. Each

part corresponding to a parameterized PDE states the values of the parametor;

the detailed statement of the PDE is in the third file 14ACFIL. The entries in

MACFIL are ELLPACK statements of the PDE with the points where parameters are

to be inserted marked by &A, &B, etc.

Sponsored by the United States Army under Contract Nos. DAAG29-75-C-0024 and
DAAG29-80-C-0041. This material is based upon work supported by the National
Science Foundation under Grant Nos. mCS77-01408 and MCS79-01437.
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PROGRAM GENPOM CTAPEITAPE2.TAPE3,TAPE-4o INPUTPOUTPUT, TAPE?, CENPCM 1
$ TAPES, TAPE9, TAPElO, TAPES=INPUT. TAPES=OUTPUT) CENPOM 2

CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCENPCM 3
C COENPCM 4
C CCENPGM S
C -------- CCENPCMl 8
C PROGRAM GZNPOM CCENPCM 7
C - - - - - -- -CGENPCM 8
£ CCENPGM 0
C CCENPGM 10
C AUTHOR: RONALD F. BOISUERT CCENPOM 11
C DEPARTMENT OF COMPUTER SCIENCES CCENPOM 12
C PURDUE UNIVERSITY CGENPCM 13

2C AUGUST 4, 1978 (REVISED JANUARY 29, 1979) CCENPCM 14
C CCENPCM 15
C CCENPCII 1sKC REVISED: WAYNE R. DYKSEN CCEINP'CM 17
C DEPARTMENT OF MATHEMATICS CCENPGM 18
C PURDUE UNIVERSITY CcENPCM 19

cNOVEMBER 1. 1979 ccEkpcM 20
C CCENPCII 21
C ECENPONM 22
CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCrPCM 23
C CCENhPCM 24
C CCENPCM 25
C GENERAL DESCRIPTION: CCENPCM 25
C -- - - - - - - - - -CCENPCM 27
C CCENPCM 22
C CENPGM GENERATES AN ELLPACK PROGRAM ACCORDING TO THE SPECIFICA- CCENPCM 23
C TIONS GIVEN IN AN ENCODED INPUT STRING. THE RESULTING ELLPACK CCENPGM 30
C PROGRAM IS WRITTEN ON FILE PGMFIL. CCENPGM 31
C CCENPCM 32
C CCENPGM 33
C ENCODED CLLPACK PROGRAMS: CCENPCM 34
C - - - - - - - - - - - - -CCENPGM 35
C CCENPCM 38
C THE ELLPACK PROGRAM TO BE GENERATED IS ENCODED AS FOLLOWS: CC-ENPGM 37
C CCENPCM 38
C NI-N2/N3/N4N/NSN7NB/COMMENT/ CCENPCM 39A
C CCENPGM 40
C WHERE NI IS THE NUMBER OF THE PROBLEM TO BE SOLVED CGENPGM 41

CN2 IS THE PARAMETER SET NUMBER CIF ANY) CCENPCM 42
CN3 IS THE OPTIONS SEGMENT NUMBER, CCENPCM 43
CN4 IS EITHER III OR MI,M2 OR M1,M2oM3 GIVING EITHER A CCEMPCM 441
CGRID NUMBER OR THE SIZE 07 A 2 OR 3 DIMENSIONAL CCENPGN 45

C UNIFORM GRID RESPECTIVJELY, CCEMPGM 48
C NS IS EITHER III OR MI,9PARAMETER LIST, WHERE III IS THE CCEN=GM 47
C MODULE NUMBER OF THE DISCRETIZATION MODULE AND THE CCENPGM 48
C PARAMETERS ARE OPTIONAL PARAMETERS WHICH ARE TO EE CCENPC(M 49
C PASSED TO THE MODULE, CC ENPFC I 50
C MS GIVES THE NODULE NUMBE'R AND PARt:METERS 07 THE CCEENPGM 51
C INDEXING MODULE AS IN N3, CCENIPCll S
C N7 GIVES THE MODULE NUMBER1 AND PARAMETERS 07 THE CCENPCM 53
C SOLUTION MODULE AS IN 125, CCENPGM 54
C NB: IS THE OUTPUT SEGMEN T NUMBE7R. CCEV7FCM 55
C COMMENT IS A COMMENT OF .L7E. SO CHARACTERS. IF THE CCEKP'lCM 561
C FIRST CI-:ARACTER OF THE CONi:ENT 1S 0 , THEN 0 CCE FClH 57
C SUMMARY 07 THE RUN IS PL^CE.] ON THE FILE HE(tRc'. cC C_ N ci; I sE
C CC7NFCNI co
C THE PROBLEM NUMBER TS A F'LE MUJ7,2ER! IN FILE E-2N7IL. CCEpLN Gi 60
C THE PR03LE119 GRIDS OPTIONiS 0K OTPT UNER ARE SElCORD CUEI > CM~ 6
C NUMBERS IN THE FILES IAIiLi GPUFl,_ OTFIL :";D OUTFIL RESPEC_ CC -N" t C2
C TIVELY. THE NA~;TR S AiLO iH? MAY DE NULL 'F I,;: INTEXING OR cc- MCCI G3
C SOLUTION MODULE IS PECUIPED). THE-; PQAETR i3 ND N3 MAY EE CC _N CM 84
C NULL IN WHICH CASE THE FOLL0.JING 7REAULT SESMEMTS AR7E USED- CCE1N CM F,5
C OPTIONS. TIME MM S LEVE7LO CC7NhTM F ;-
C OUTPUT. Il'2>-U SMArP,2t)-EFRJR CCThN'CH 67
C CC CMp~ CII
C CrN Ci 63[
C FILES USED BY CEN7CN: CrVcM-,lu 70
C - - - - - - - - - - -CCENI7M 71

4C Cr'N'CM 72
C -0TDrPC 19 U!IT V§W3" CO' THE FT125 3~ Y EMJ nARE CrN ClI 73

CASSTCiCO" IN L> T CU -:.7' 1U.; E 7I CVM; 071TF~1 7
C THESE YIrE 'S COLL.I CCMSN 75

THIS PAG3 Isb [1 QJAI,T
rSLw (jejy ral.Imn r ro aw



£T 'NZISJ7 INPUT Ccr-hCcil 7V7
c . . . . . ,cr., i:: l (3
c cc:;, f! I -(
c T: 7-:Ej-f T EC I L' ~r ( D 70 N 0n-T CR2Gl CO
C EPCH Ii33 E'Pj C' ~ r. 7 D I3Th' 3 cr li I

C3 E1.';C CR2 1 112j31 f OT C j]l 7 1-

Cc 3

c C --; C
C ECHEI'rL CONTI3INS TX7 TN 'In 7- -, -7TO3 - C Fr7 FOJO.eTICH, C Ci

C BOUNDAR2Y AND FC2 TZ7H.' 5-0271l" 6. 0 ii r Ci

C EONFYL IS OIUIDfl> 'J' l 170 (S 3 -707" -;3 ' 1 T"PH i3YuTI CC- LC~

C UP INTO RECO2DS. 7 THE FI"E' (273, ,~l-- )l 1 1. n - I rc 7i,

C RECOR-,DS 11ITH~tIN C C - 5 1'* ? > 3-!_ r,! , W ,CTC. cc- -ClI
CTHE END-OlF-FILE RH [-nDE11)-07 'fh 7 rCC73i 1'7" 3 , r ": REC cc ,C;I

C ESPECTIUELY (7EO PE- -O T2 ''.7 3' 03 LL(iTXiCHiS) C:;7:i 1 1

C FILE 0 COi1Thi1n S Cr, fITY'7~ O''2',j 0 XIIEOTC~ C7C71 L ,E ILi
C EMO'WIL. FILES 1~ , 3f .- r >0. 17> 1 - 1 .7i i - 7!) Lz&L C [:1- CciQCSi
C CITE THE ELLPAIC:( 2, 31C25~72 TO F7203' -79 1, 7p 2 ... CC'Fi 7
C RESPECTIQE-LY CF T;-:-;E LLRCI(:' PRUE P0UL;STZIOt'. -33 .;3-7T72-;273-- iC0-UT7 Ti-::- C C7--I C!' O
C FILES fl7 7 PTT7f

7
D37' 70 22 32 T;- '72223! C071 [[732 C!1

C c7C.? - -;cI

C FILTEPflTIUZ 1 C n- I,,Ci I 1%0
C ........ ... C r '- .-Cii j iC
C 7 CL ci I i
C LINE 1: L;l 1 TT 1;'-*' "' C"' nn Tl"T'T -77-N''' ,7[" [f'- )
C TI>HED C '' 1~ 7r:-', 73 '-<f 7;-.-u <r 7' ' 1

C F10RO^-P- 1i. iO7 -7D.' Z'I 7,< 1 S T 4j3T= jC, 'l C i i7 1
C IN 13 FOR1T ST"1'.VT -C 1 iIC L7 U:"I I' L -]' F' - P73F7 CRC 1 l' ccl-M > i I

C LINE 2: LITrN: 2Cl.17;3iT'" 3 ~ n c L

C 1;702ilA~iu.G3 fl,4 Lj,3 flfl '7 - I F2''K 7 C r L t' '3
C CFAoi. & 7 -c.; ii,

C LITNEF 3: L I rE 3 177731732i THE7 -22731 7- 3 2.777771 CTCR-ii CR20 3.
C INi COLUI 3. ii -3 U Z713 TO TF.73>7722 *233 -,: CcL;7: 3r

C [ - - .. i f
C E C F RE ~ l -T' I, -,, T) ' C, -i i7':-C 73- 2h-T1-H II 1- '.

C THE r-'yr n- '1)-' 3 3 . 3 ' h

C TC-:? ir' -1 C.- C: c: [

C 123-i-i' [1 3 777 12-27)u C

C -1i :. ' 7 r 1 ,-3j

C . . .. . . . ..

C

ST(.W "1 i:>3

C £121t II 2:f; I 2- 7

C L-, 7' 17
C P121 1..: I-

C LIi; t L733 -.1 T
7:.1 COLL-ll 1. I f . ,3

C 1.2.):7 1 --- i.-7 * 17
G3'A733 "n .. , . 7
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C ~ ~ ~ ~ ~ ~ ~ C' 2 t 2... -Du H c ciI
C CIITF 1)'LC' .cr Li I

t " " I TO = .)CE TiI' 1 i i

C C
CU c ' ~v2flT Y3 'I T7,:JR T T-: CCm

OU .'U-f 77 , 2 , :_1,7 7-7 cc [;
I Tj' ii - L r-r: IJ rr-r~j- )T;T 'I. V ' - tCZC IJ ' cc.. r-.1

I ~ ~ T 7:. 7N 7n JPY~l- -c iI -CC cr_

-3CC I

(1tT 1 D~flH is LSIC.
7 11, 7 7 : (- (71 7,) C
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CLEN = ACTj!. LENSCT H 17FENCO'U3 !VPUT STR!IVE-. C:NhPCtI "I1
C PTP = C'PPJN'T rPETON7li , ID LYE [7r2CM[ -f

C PILE = FILE 2L~hL II; P:wT.[c; P
C LINE Ii~f~ CQ] 1 FTLF - EYE ) et: rni "21
C P TS PE '?J3L7EN 7 E '' ) 'JT .T nO *- 1OT2C

-)T =.i' ELL A2K hIEJULF HUY1EP, IS EIT'rCR 015, IND, OP IUERN'- 11 3c)7

r . PC E C £02 ;EC= TH FILE .. FTL. ':"BOBE ... M2"Y BE Cc- ItM 3 S
C I, 1TOJ.Fh U ICH 30
C iLG.. Fg-'[TER 'TF ST, N? (ALS ST) "" TO CUD1 (PLCE['3) OF THE CEP'n I
c rnwODH SPECIFTC'TTON H( TH- TIFIUT 5-7211 CODE. CLH'DCH 3 52
C 02524" POUNTER TO SIFTh F UIS2>TTAITIOH NODULE PRRi5ETERS C2PU~lM '3

CIN THE ENC20D20 THNPJT STI'! : C077 ~ C L. E. '
C COIHT FT CDM;VEH-1T Tf -i " F'3Q 0 N'-U STRIING CODE. (QECT) CEPEC F ATC SUICH IIS3ICOT' T K fl,'0T-7 PH ERROR H45 BEEr-N DETECTED. CEKN EN 3 -

C PRO±ThO -PRO'TLPM 1O1ND-P FP31 JrL EIrFcl 37,
C P20321- MOM I 1 VCOR 21 E VICECTOR) . C~hpE1 3-3
C CLOLP-I 1
C GLO2AI Cjfl'IA:'_EC CLCT',rI 2
C CLCrC.I

INTESER EONCTI -- ,'TL,-
T TF!L,rl:JTE:L EI.REI,20M CHI, CO

S 10 1.]i L. 0'T, L.. 7'_L3 MU'_L, [71235. CLDrQ 1-1
S ~ ~ ~ ~ ~ T TAO] T5KOLR -E W'T, LET'TER, 113DATPAS AH n o'7

LOL e FtYL C~'!. tl
£02414~i / OD>' /C l' I-L,SP2-)F1 L,DO' Th L, OT LM.FIL PM IL9 CC'P. 3

32>CiiL r' LPF 'El , 7-22U KrL"il, Ah2. E, CF'ri I ('
,D 3' Ftr STr,7 N-''LZr:, 20,iE, Tl.3,THVJ-E, SIX, C' frL i'i1

50r-70 IH CLOr h'- !2
( ;i)35df31709 19).-Oi'TYEC70P t5) 7 CL';1

5; (7, 20h T/ 3( 15) ,O'03C1 T11),LETT R(IO), CL11:0 1 el,
SL' }T.I1V' 37DS, 1J)COL' ,F(PRTL GC' 0 1s

C C'T""' ''I
0DT CDI'40 Z NT'-S,,HRC~ C i1 400

C E I~ ,0n
C READ MO)LLE OF liODjLE- iT OI:- 0 TIOH "F[1"[l <"
C CENFECil 4(3rl
C READ PAST FILE_ fl--Nt:J, ITOTO CEIFV1 0
C CCEl"P' 45

2 REAOD T. ?Q012) CHX CENF'Eii;. 40C5
IF (C' H ' -' 12 CFN7CM c117

C CEFCil 10 2

!F NL 7 FT. 9 ';17- N7HKOOS U E' C. m I
009 5 , CE rLCI 1 111

PEATJflil';TID,2-13) N, C( n- 33i1lV 4>110 U ''

(RI i !'! Cc-ElTC 1 41
33)'"T P'T ' 'UrI"'122K=1,20) U' 1.fi

IF (LEU L LE2 O]' 5 C'ipl ' C5
'l9N> 0 CE ""EH A I

T33 3 J=12,) 17 H '
Pj 7; = I';- '1,,

IF (~5 U!P')L.0) S TO0 4 Uc ENCH i 1
3 CMIT T NIIcE C i ±1
4 Cl''ltTl 7 0'

V'TTE 5,2 l 1 , (11TD1'ilN, K),K= 1, 10)(UPLIO(NP?1,K)K= 1NONZ)U C11 Ai I

5 COHTI'I CT''
PEADM(T)flTi,2fl3) [ CcJEl
!F (LE'"L CT. 2) E~l-p 4E) '01 I II
DO 10 1=1,h77013 CEfNRU'i i , '2

READ (I131073', 2131) H., ]2'TYPE[1IK),9K= 1 9NRTYFE) CEN'OCi <2 77
U,'LID' 1,I) = H CB NPM 412"3
IF H LEDEL . )T. 2) 'ITErG,2035 N(N'ENK)K1NIYE CENPEM IT]7

10 CONTINUE CICI 4'0
'1(TLT(1, 1 3-:- 1) 0 Cn M 3

C CF r'Erl ""

GET £120070 P23EL I uN'i e!3i

FHT(I.L~ r.C n5

TF FLI r ' i 3I "
C r - -i
C ~ rT [El (-ii j'
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Il/l, v !H' 1HC, lH), lH1 ,lI Z,-:,1H.,I 1 H~ 1I-1', CElNCI1 C07
0 Z7710, 0NE1,T2,OiTH7RE, SIX,,N'JLL, DSX CrILI1 no' '

/ 1M:, !H!,~ 1112. 11-i3~ ai-:; , 3;:3S3, 11 -' C c I; cI1 03
S LEE~l_,U~ CMOMi 010

D PI GIT (1 D T TlTT(2), "i7GIT (3) DfIG I T14), DITSITct5) ) IIT (G) M~c C II? I1
b 1!GI1T ( ), DOTGT8) vD1ITGIT (9) DI0I, 1T; 03)HPc Cn'; 013

S 11:0 1H-1 7 112 2 11-13 11 H. 1i-:3 11 HS, IHT1. 1X3, 11-3/ C!-rPi r, I el4
S LETTER ( 1 ) ,LE7TTErC2),LETTER(3) , LETTER(4),LETTERC(5)LETTER (G), CEI "Cil F015
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* ELLPACK PDE POPULAT ION EOUAT ION *

* FILE *

EONFIL

EONFIL CONTAINS THE INFORMATION NEEDED TO GENERATE THE EOUATION,
BOUNDARY AND FORTRAN SEOMENTS OF AN ELLPACK PROGRAM.

EONFIL IS DIUIDED UP INTO (SUB) FILES WHICH ARE IN TURN DIUIDED
UP INTO RECORDS. THE FILES ARE NUMBERED 0 I, 2,...ETC. AND THE
RECORDS WITHIN EACH FILE ARE SIMILARLY NUMBERED O. 1, 2,...ETC.
THE END-OF-FILE AND END-OF-RECORD ARE DESIGNATED BY IEOF AND tEOR
IRESPECTIUELY ('EOF AND 'EOF RESPECTI')ELY ON NON-CDC INSTALLATIONS).

FILE 0 CONTAINS A DESCRIPTION OF THE PURPOSE AND ORGANIZATION OF
EONFIL. FILES 1, 2, 3,... CONTAIN THE INFORMATION NEEDED TO GENER-
ATE THE ELLPACK PROGRAM CORRESPONDING TO PROBLEMS 1. 2, 3...
RESPECTIUELY OF THE ELLPACK PDE POPULATION. AS MENTIONED ABOUE, THE
FILES ARE DIUIDED INTO RECORDS WHICH HAUE THE FOLLOWING FORMAT:

RECORD 0 CONTAINS THE ELLPACK PDE POPULATION PROBLEM NUMBER.
RECORDS 1, 2.... MAY TAKE ONE OF THE FOLLOWING FORMATS:

ALTERNATIUE 1:

LINE 1: LINE I IS EITHER BLANK OR CONTAINS DESCRIPTIUE INFORMA-
TION SOME OF WHICH BECOMES A COMMENT IN THE GENERATED ELLPACK
PROCRAM. IF NON-BLANK, LINE I CONTAINS THE PARAMETER SET NUMBER
IN 13 FORMAT STARTING IN COLUMN i, FOLLOWED BY THE PARAMETERS
OF THE PPOBLEM IN FREE FORMAT STARTING IN COLUMN 19.

LINE 2: LINE 2 CONTAINS THE COMPLEXITY MEASURES OF UARIOUS
PROBLEM FEATURES IN FREE FORMAT STARTING IN COLUMN 11. THIS
INFORMATATION BECOMES A COMMENT IN THE GENERATED ELLPACK PRO-
GRAM.

LINE 3: LINE 3 CONTAINS THE PROBLEM TYPE INFORMATION STARTING
IN COLUMN Ii WHICH IS USED TO TEST THE COMPATIBILIY OF THE PRO-
BLEM WITH THE ELLPACK ROUTINES SELECTED IN THE ENCODED PROGRAM
(SEE ROUTINE COMPAT). THIS INFORMATION BECOMES A COMMENT IN THE
GENERATED ELLPACK PROGRAM.

COMPAT USES THE PROBLEM TYPE INFO (PTYPE) AND DISRETIZATION
MODULE INFO (DMTYPE) TO DETERMINE THETHER MODULE DISMOD IS
COMPATIBLE WITH THE GIUEN PDE PROBLEM. THZ NRTYPE (NOW 15)
ITEMS IN THE ARRAY PTYPE AND IN EA'H ROW OF THE TABLE DMTYPE
HAQE THE FOLLOWING MEANINGS:

UALUE PTYPE MEANING ONTYPE MEANING

0 ITEM NOT PRESENT ITEM MUST NOT BE PRESENT
1 ALWAYS MATCHES ALWAYS riATCHES
2 ITEM PRESENT ITEM MUST BE PRESENT

THE 14 ITEMS CURRENTLY CHECKED FOR COMPATIBILITY ARE:

CONCERNING THE OPERATOR
I TWO DIMENSIONAL
2 THREE DIMENSIONAL
3 POISSON EOUATION
4 LAPLACE EOUATiON
5 UX OR UY TERMS
G CONSTANT COEFFICIENTS
7 SELF-ADJOTNT FORM
a HOMOGENEOUS

25



B U'NY TEPM

CONCERNING TH.- BOUNTIARY CONDITIONS
10 P! ' CHLET P'ID1L.:'l1
ji S!_ -E NO_ NhOL E' ^Tit,' CONDITIONS
12 SON '11> CONIT ON3

CONCERNING THE CR10
14 Hx@Hy(=H-Z)
15 UrIFORM GRID

REMAINING LINES: THE P-AINING LINES OF THE RECORD CONTAIN
IN' ORMATION COPIED INTO THE ECUATTON., BOUNDARY AND FC TP AN SEG-
MENTS 0~ THE GENEFRATED ELLPPACK PROGRAM IN THE ABDUE ORD"ER.
TH-E EOUATIO'io BOUNDARY ANT) FORTRA,'! CARDS ARE >24:7iED BY A 1, 2,
OR 3 IN COLiCNN 1 RESPECTIUELY. NOTE THAT FORTRAN CODE SHOULD
BEGIN IN COLUNN1 7 05S U2SUAL AN13 THAT~ A FIORTR;AN COMNENT CAN r-E
LWRITTENi BY TYPING A C INi COLUMIN 2. FOR PO1RTABILITY PURPOSES,
THE ENII-O'F-RECOR-D IS DETECTED BY THE PRESENCE OF A '-' (DASH)
Ii COLUN:-N 1.

ALTERNATIUJE 2:

LINE 1: LINE 1 CONTAINS THE PAR7AMETER SET NU:',IBER IN 13 FORmrT
STARTINtC IN COLUNN IG9 FOLLO:4-:D BY"THE PA;RANETERS OF THE PRO-
BLEN INi FREE FORMAT STARTING IN COLUMN 13.

LINE 2: LINE 2 CONTAINS THE COMPLEXITY rHEASURES OF VARIOUS
PROBLEM FEATU'RS IN FREE FORMAT STPRTING IN COLUMN U1. THIS
IN7FOiATION BECOMES A COMMENT IN THE GENERATED a£LLPACK PRO-
GRAM1.

LINE 3: LINE 3 IS OF THE FOPM EXPAND N/NI,N2, ... #NK/ STARTING
IN COLUMN 1. THIS SPECIFIES THAT iARO N (THE NTH RECORD IN
MnCFIL) SHOULD BE EXPANDED W4ITH ACTUAL PARAMETERS NI,N2, .. . NK
REPLr^CING THE;- DUMMIES &A,&!,&C ... ETC. THE PARAMETERS MAY
CONTAIN r(,Y CHARACTERS EXCEPT A BLANK, COMMA OR SLASH AND
MAY BE N'O LONGER THAN 30 CHARA.CTERS.

RELATED FILES: SENPGMp MkCFIL9 OPTFIL, GRDFIL, OUTFIL AND MOD99TA

'EDP

'EOF

*PRO3BLEM I

'EOP
*PARAM1ETER SET I(A=O.O)

*009.04 006.05 000o.00 006.05
2000002002002

1 TW4O DITMENSI,3ONS $ SELE-AD1jOINT
1 Exp(* ?)UXX$ +f EXP(-X*Y)UYVS- 1./(1.+X+Y)U$; FCX,Y)
2 DI7ICHLZT $) HOMOGENEOUS
2 X=0. , U=o.
2 X=1. , U=0.
2 Y~o. , U-=0.
2 Y=1. , U=0.
3 FUNCTION FCXoY)
3 COMMON /CONCOM'/ PI
3 DATA PI/3.14159265353379/
3 PX = PIX
3 PY = r,
3 SPX = SIM(PX)
3 SPY = CSIN,(PY)
3 E/Y = fXY
3 F=
3 $ +PIDK(, OPY-I2Y-2':,:? .+'v
3 RETURN
3 E!IT)
3 FL'iCTIrIIT' Kj
3 CDLX;III /Cr'r, ;r.:/ ;DT
3 TPU7 = .?,7, E-' J Y ) :3I1'trY,'.- :7
3 F-TN



FLIPICTION COXU(',.Y

-J PETUPH

3 FUtPCTICII CDYtJ(N.,'

3 E Ii

wPAPAETE? SET 2(A=0.1)
*000.04 006.05 000.00 006.05

EXNAND 1O1

PARPAETLiR SET 3(A=1.0)
000.04 006.05 000.00 006.05

ELF?
",-PAP4 METEP SET 4(A=10.)

000.04 006.05 000.00 006.05
EX PRND 1/10. "

* ECF

FFOELEN 2

-000.04 000.00 004.05 010.02
* 2000200000020

1 TL-VJ DIriEiSIONS
1 UXXs + (.+Y*Y)UY'Y$ - UX$ (1.+,'*Y)UY$ F(XPY)

2 X<=0. , *ED = (1.)U + ( 1.)UX = 0.27*:EXP(Y)
2 <J * IITED = (1.)U + (-1.)UX = 0.
2 y~=0. 9 lIV ,ED = (1.)U + ( 1.)UY = 0.27*EXP(X)
2 Y=1. , MIIXED = (1.)U + (-1.)UY = 0.135*(ALOG(2.)-l.)*(X*X-X)**2
3 FUNCTIOH TRU!E(X, Y)
3 TRUE = 0.135*(EXP(X+Y)+CX*X-X)*2R:LO(.+Y*Y))
3 PETUrN
3 EHID
3 FUNCT IOH F(X Y)
3 F =0.135*( (-4.*X*X*X+18.*X*X-14.*X+2.).:,nLOG(1.+Y*Y)

3 RE TUFI

'ELF?
ELF

PPODLET 3

ELSFT

000.43 030.60 000.00 070.40
E~~D3/1.5/

*E07,1
~P:?P SIT T T 2', =2.5)

000.33 030.50 0fln.00 060O.20
FX>:NIiJ L,,,2,5S/

-P~rP-:17TEP SET 3'4L
-000.23 050-20 000.00 040.23

SET~lf 4'(i4.L9

'Eq;:



'EOR
*PARAMETER SET 1(A=0.0)
* 000.02 004.00 000.00 006.00
-* 2020021002002
1 TWO DIMENSIONS $ CONSTANT COEFFICIENTS $ POISSON
1 UXX5 + UYY$ = G.*X*Y*EXP(X+Y)*(X*Y+X+Y-3.)
2 DIRICHLET $ HOMOGENEOUS
2 X=O. , U=O.
2 X=. , U=O.
2 Y=o. , U=O.
2 Y=I. , U=O.
3 FUNCTION TRUE(X,Y)
3 TRUE = 3.*EXP(X+Y)*X*Y*(I.-X)*(1.-Y)
3 RETURN
3 END

'EOR
*PARAMETER SET 2(A=0.1)
- 000.02 004.00 000.00 006.00
EXPAND 4/0.1/
'EOR
*PARAMETER SET 3(A=1.0)
* 000.02 004.00 000.00 006.00
EXPAND 4/1.0/
' EOR

*PAIAM"TER SET 4(A=10.)
000.02 004.00 000.00 006.00

EXPAND 4/10./

'EOR
'EOF

PRO3LEM 5 *

'EOR
'PARAMETER SET I(A=0.0)

000.01 002.00 000.00 OO.00
EXPAND 5/0./
'EOR
*PARAMETER SET 2(A=5.0)

000.01 002.00 000.00 006.00
EXPAND 5/5./
'EOR
*PARAMETER SET 3(A=3.0)

000.01 002.00 000.00 OO.00
EXPAND 5/8./
' EOR
*PARAMETER SET 4(A=10.O)

000.03 010.00 000.00 OO.00
EXPAND 5/!0./
' EOR
--PARAETER SET 5(A=20.0)

000.04 015.00 000.00 006.05
-:P-ND 5,20..,

'?,i'ETE R SET GOA=S4.0)
01100.0O 030.00 000.00 003.00

E,' DD 5 G.).

; SET 7'W=IO0.0
000.03 040.00 000.00 006.00

17 F'. N,. 5 l0o .

.I '[ ! : L I L

*[ Ii,'

. 040.20 000.00 003.30

-. . i 111002l"0;0l2:
*,I,;:, - I\Y,' Cc'FULN.'( U$ -F( Y

It. ' l : I , :L1;:LC 'SECUS
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>=I. U'0
2 Y=O. * U-0.

'9=1. , U0o.
3 FUNCTION TPUE(X.Y)
3 COtINON /COHCOM/ P!, FOURPI
3 OR1TA Pl. FOURPI /3.14l5926535698' 12.586370214359'
3 PHI 4.x((X-O.5)**2 + (Y-0.5)**2)
3 Ti 5.4 - COS(FOURPI*X)
3 T2 =SIN(FICX)
3 T3=Y**2-Y
3 T4 =5.4 -COS(FOUR',I*Y)

3 TS l ./(1.+FHI**4) - 0.5
3 TRUE = -0.31 * TI * T2 it T3 T4 T 5
3 RETURN
3 END
3 FUNCTION F(X.Y)
3 CONMON /CONCOM/ PI, FOURPI
3 CFPX = COS(FOURPI*X)
3 Ti = 5.4- CFPX
3 TiX = FOURPi*SIN(FOURPI*X)
3 T1XX = FOURPI**2*CFPX
3~ T2 = SIN(PI*X)
3 T2X = PI*COS(PI*X)
3 T2XX = -PIz**2-;T2
3 T3 = Y2 - Y
3 T3'? = 2.*Y - 1.
3 T3YY =2.
3 CFPY = COS(FOURPI*Y)
3 T4 =5.4 -CFPY
3 T4Y = FOURPI*SINCFOURPI*Y)
3 T4YY = FOURPI**2*CFPY
3 PHI = 4.*(CX-0.5)**2 + (Y-O.5)**2)
3 PF112 = PHI**2
3 PF1I3 = PH12*PHI
3 PHI4 = PH13*PHI
3 PNIX = 6.*(X-0.5)
3 PHIXX= 8.
3 PHI'? = 8.*CY-0.5)
3 PHIYV= 8.
3 TNP = 1.'C1.+PHI4)
3 TMP2 = TMP*"*2
3 TNP3 = TNP2*TMP
3 T5 = TriP-0.5
3 T5X = -4.*PH13*PHIX*TMP2
3 T5XX = 32.*CPHI3*PHIX)**2*TNP3 - 12.*PHI2*PHIX**2*TMP2
3 s - 4. :FHI3*PHIXX*TMP2
3 T5Y = -4.*PH13*PHIY*TMP2
3 T5YY = 32. *(P1113*PHIY)**2*TMP3 - 12.-*PHI2*PHIY**2*TNP2
3 $ - 4.*PHI3*?HIYY*TMP2
3 U =T1 * T2 *T3 *T4 *T5
3 UXX = T3 * T4 *, T1XX*T24T5 +
3 $ 2.*TIX*T2X*T5 +
3 $ 2.*T)4,*T2*TSX +
3 s T1*T2XX*T5 +
3 $2.*T1*T2X*T9X +
3 $ TI*;T2*T5)XX)
3 UYY? TI T2 * C 3Y'?*T4*TS +
3 $ 2.*T3'?*T4Y,*T5 +
3 $ 2.*T3\'*T4*T5? +
3 $ T3*T4WY*TS +
3 $ 2.*T3*T4't*T5Y +
3 $ T3*T4*,-T5Y?)
3 F =-0.31 *CUXX + UYY' - COEFU(XPY)*U
3 RETURN
3 END
3 FUNCTION COEFUXo'v)
3 COMMNON 'CONCOM/ PI, FOURPI
3 COEFU = 100. + COS(2.*PI*X) + SINC3.*PI*\')
3 RETURN
3 END

PROBLEM 7*
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'EOR

002.10 000.00 000.00 050.10
20200210 02002

1 TIO0 Dirl'ltIOil0 $ CONSTANT COE-:FFICIEN'TS ZPOISSON
I Us, x$ + UVYD = I
d UIRICH&-ET 5 HOMOGENEOUS

2 X='). *U=0.

2 >tI. *U=0.

2 Y=0. *U=0.

2 Y=1. *U-fl.
3 FUNCTION TRUE-XoY)

3 DIMENSION XDN) YBr4), A3(4), CC11)
3 DATA N1/16/ N23/4/. NA/2/,
3 $ XBhl).YB(1). XB(2),7B2'. XD(3)tY8C3)o XBC4).Y3C4)

3 $ AB / -2.35'0, -0.735p 0.785. 2.256/
3 DATAG
3 $ / .14323E'2607553E+009 .20000001.25356E+01, .10000000622SE-01,
3 $ -. 2C333S2C,3207E3E:-01p-.S'1302 7S33E7SE-03, .4338991975586E-0S.
3 $ .2fl41X5-iS0351E-05v .318310S3082144E+00.-.3123099062144E+00.
3 $ .3!33033'062144E+00.-.3183039032144E+03/
3 DnTA PI/3.141i5223:5352378', Tk'OI'S.233]8530717359'

3 OPD3CXY -EQTQ<*X + YisY)
3 RCST =X-0.5
3 RENT= Y-0.5
3 R = 0035(rTCST, PSUT)
3 SUM = R -R/4.
3 L =1
3 SUM = SU 'N + CCL)
3 RKCSKT = 1
3 RKSNKT = 0
3 D0 1 K=1.IA
3 TEMP = PCST*RKCSKT - RSNT*RKSNKT
3 RKSNKT - RSNT*RK'1CSKT + RCST*R',KSNK(T
3 RKCSKT = TEMP
3 IF (CK.CT.2) AND. CMODCK4).NE.0)) GO TO 1
3 L =L+1
3 SUM = SUM + C(L)*RKCSKT
3 1 CONTINUE
3 DO 2 I=I,N28
3 R = X -XB(I)
3 21 = Y- YB(I)
3 HR = OABSC2R. 21)
3 IF (HR .ME. 0.) HR = RLOCWl.J)
3 HI = 0020(23, 21)
3 IF (HI GCT. A2(I)) W!I H I - THOPI
3 TR = 242- 21*HI
3 TI = ~W + ZNH!R
3 L =L+1
3 SUN = SUN + C(LP d2R" TI + Z> TR7)
3 2 CONTINUE
3 TRUE = SUM
3 RETURN
3 END
3 7PIL FUNCTION OAC(X, Y)
3 RGC= 0
3 IF -C.E.. OR. (Y.NE.0.)) 01271= ATAN2(Y.X)
3 RETURN
3 E NDT

'EOR
'ECF'

rPROBLEM 0

,:PrifliTER SET 1201
000.32 070.30 0001.00 050.40

E,-PP2N0 0/0.1/
EO7

-gpr( 2 IETFP SET 2(rl=0.13j)
.9.000.33 0,30.40r 000.00 030.50

r/Xpp41fl O0.-15/

*PARrt METFR SET 3mrf'=0.273)
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n-11.38 030.40 000.00 020.50
T3 9 .33

, F '-T 4 .A=,."45
, l'.,2 030.40 000.00 070.60

• " ' IFtl 3 :

* EC?
<P,,E EP 3ET I(A=10.0)

- 002.18 040.10 000.0 006.60
:/i,, 1 9 10.,

- Pr IETEP? SET 2(A=20.0)
002.26 040.45 000.00 006.65

>: i D 9"20.'. F of

PAPHIETEP SET 3(A=50.0)
002.27 040.45 000.00 002.70

EN.PfD 9'50./

*'P 74flETEP SET 4(A=100.0)
X002.23 040.45 000.00 006.80
LPA/HID 9,100./

•E03
'EOF

* PPOBLEM 10 *

EOR
*PARAMETER SET I(A=IO.0, B=0.5)
• 000.04 005.10 000.00 005.05
EXPAND 10/10.,.5/
'EOR
*PARAMETER SET 2(A=50.0, B=0.5)
• 000.16 025.40 000.00 008.25
EXPAND 10/50.,.5/
EDP

*PARAMETER SET 3(A=100.O, B=0.5)
• 000.23 040.60 000.00 010.30
EXPAND i0/i00.,.5/
EOR

*PARAMETER SET 4(R=500.0, B=0.5)
000.32 065,70 000.00 020.35

EXPAND 10/500., .5/
I E0
"::'PARAHETER SET 5(A=1000.0, B=0.5)

000.33 080.75 000.00 035.40
EYiND 10/1000.,.5/
E(JR
--PRAETER SET G(A=10.0, B=0.117)

000.04 005.10 000.00 005.05

* 000.16 023.40 000.09 008.25
EXPOHND 10/50.,.117/
'EOR
*Pr,AHETE SET B(A=100.0, B=0.117)
S0100.23 040.30 000.00 010,30
EXIOI9 10/100.,.117/
1 Eo.:
rPCPATiETER SET S(A=500.0, B=0.117)
- 000.32 025.70 000.00 020.35
EXIQDrr 10/500., .117/
;Er-,ESET0.;'-,?;;ITEI7 SET !O0A=lO00.O, ,,3=0.117)

000,33 030.75 003.00 035.40
! F;.'F ID 1011000., .117/
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'EOF

PROPLE1II1 *

.P.PARAMETER SET I(A=PI)
000.10 006.25 000.00 006.25

EXPHAD Il/PI/
'EOR
iPARAMETER SET 2(A=2*PI)
* 000.14 006.35 000.00 006.35
EXPAND 11/2.*PI/
'EOR
-PARAMETER SET 3(A=3*PI)
* 000.15 006.40 000.00 006.40
EXPAND 1l/3.*PI/
'EOR
*PARAMETER SET 4(A=5*PI)
* 000.22 006.60 000.00 00G.G0
EXPAND 1I/5.*PI/
'EOR
cPARAMETER SET 5(A=10*PI)

000.27 006.75 000.00 006.75
EXPAND 1l/10.*PI/

'EOR
'EOF

- PROBLEM 12 *

'FOR
-PARAMETER SET 1(A=PI, B=PI)

000.05 006.10 000.00 006.10
EXPAND 12/3.14159265353979,3.14159265358979/
FEOR

-PARAMETER SET 2(A=PI, B=10.0)
000.12 006.30 000.00 006.30

EXPAND 12/3.14159265358979.10./
'EOR
-PARAMETER SET 3(A=10.0, B=PI)

000.12 006.30 000.00 006.30
EXPAND 12/10.,3.14159295358979/
'FOR
-PAR;..;ETER SET 4(A=20.0, B=PI)

000.22 006.60 000.00 006.60
EXPANJ 12/20.,3.14159265356979/
'EOR
-PARAMETER SET 5(A=10.0, B=10.0)
- 000.12 006.30 000.00 006.30
EXPAND 12/10.,10./
FEOR

:-PfRAMETER SET 6(A=10.0, B=20.0)
000.22 006.60 000.00 006.60

EXPAND 12/10.,20./

'FOR
'EOF

: ' 700LEM 13 *

000,48 090.90 010.00 080.25
-200000200200

1 TWO DIMENSIONS $ SELF-ADJOINT
1 COEFI(XY)UXXS + UYYZ = F'-,Y)
2 DIPiCHLET
2 X=O. , U=TPUECX,Y)
2 X=l. , U=TPUE(X,7t)
2 '=0. , U=TrUE(X,Y)
0 Y=I. : U=TRUE(X,Y)

FUNCTIOIl COEFi(X,Y)
S CO:F1 = 2.
3 IF ( X.LT..4 ) COEFI =1.
3 PETUrN
3 EMl1
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3 FUNCTION F(XY)
3 F<I = X + .3
3 FX2 = .7 + .5N(X-.4) + (X-.4)**2/(I+X*X)
3 DYYG = (Y;Y-G.*Y+7.)*EXP(-Y)
3 IF (FXI .GT. FX2) GO TO I

F = DYYG*FX1
3 RETURN
3 1 DXXH = ((1.6=X+I.G8)*(l+X*X)*x2
3 $ -(.8*X*X+I.68*X-.0)-4. *X*(t.+X*X))
3 $ /(1.+X'X) *4
3 c; 1. + (Y-1.)**2*EXP(-Y)
3 F = COEFI(X.Y)-DXXH;G + FX2*DYYG
3 END
3 RETURN
3 END
3 FUNCTION TRUE(XY)
3 FX2 = .7 + .5"(X-.4) + (X-.4)**2/(I+X*X)
3 TRUE =AMIN1(X+.3,FX2)*(!.+(Y-1.)**2*EXP(-Y))
3 RETURN
3 END
3 FUNCTION CDXU(XY)
3 CDXU = 0.
3 RETURN
3 END
3 FUNCTION CDYU(XY)
3 CDYU = 0.
3 RETURN
3 END
EOR

'EOF

PROBLEM 14 *

'EFOR

-PARAMETER SET I(A=0.01)
000.28 045.05 OGO.05 045.05

EXPnND 14/0.01/
'EOR
:PRPMETER SET 2(A=0.1)
i 000.34 0630.05 070.05 060.05
E),PAMD 14/0.1/

'Er2
:.P,:AMETER SET 3(A=1.0)

000.39 065,10 075.10 065.10
EXPAND 14/1.0/

,FOR
'EOF

P.'OiILFM 15

::.P?(I STERCET i(1=0.2, B=1.5, C=0.1)
000.28 055.00 000.00 070.00

F,',PAMD 15/.2,1.5,0.I/
EOR
':PARAHETER SET 2(A=1.0, B=2.5, C=0.1)

000.17 050.00 000.00 050.00
Ee'P nND 15/1. ,2.5.0.1/x
'EOR
, RPMETER SET 3(n=0.2, B=1.5, C=0.04)

000.27 090.00 000.00 070.00
FXPrfND 15/.2,1.5,0.04/

.:P:AH'IETER SET 4A=0.2, B=2.5, C=0.04)
000.15 040.00 000.00 050.00

EXPAIND 15/.2,2.5,0.04/

EOR

rPrOOLEM 16

E S I'?
FM2 AUETER SET l(R~1.)

$3

~*0~~~~i



007.10 010.03 100.00 015.30

ECORI
-PA4RAMETER SFrr 2(B=10.,

007.09 010.03 000.00 010.15

EXPArND 16,2. 1O./

PPOBLEI 17

*PAPAMETER 9ET 1(rl'=1.0, B=2.0)
* 000.n3 002.20 000.00 010.15

ENFYOND 17/1- 2.'

P-T1TEP ~ 2-^=9.f,, B=3.0)
000.20 010.50 000.00 02' .40

F;PA4rErE 3(q=8.0, B=5.0)
00'0.45 11A0.30 000.00 080.70

EXPAND0 17/3..5./

E05

SPROB3LEM1 13

'ECP
P',IAEE SET 1UA=1.0, B=2.0)

000.07 010.10 000.00 010.10

ECR
*PF4IP1ETER SET 2(A=5.0, B=3.0)

000,11 010.20 000.00 020.15
:EXPAND 13/5..3./

~P~0MEERSET 3(A=3.0, B=5.0)
000.32 010.70 000.00 070.40

EXPAND 128.,5./

ECR

'EOF

PROBLEM 19

'LOR
nPAR0A1ETER SET 1~.5

003.15 070.10 000.00 005.05
EXPAND 19/0.15/

r-PAPAMETER SET 2(P-'=0.25)
=000.17 0130.10 000.00 9009.05

EX7PPND 19/.23/

'E03
I'EOF

*PROBLEM 20

EAA~~ SE0."00

-007.23 0410.50 000.00 1310.30
EXPr4!J 2010.1

- PPAIETEP SET 2fn=10.,
K.0107.23 0,10.60 000.00 010.30

E/JWrm 2fl/!0./

E OF

P. O3LEM1 21
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* 02.0 01.20 000.30 09G.10

TPO 13[DJEihT3:3
+ W~X,Y)UXys + C(XY)UYY$ =FIX.'?)

DIPIC[LFET
(Kt.,LJZTPUELN,'9)

W'=YPiEtX,Y)

3 FUNCTION P(X,Y)
3 4 *+TRUIEN(X. YB'2
3 REFUON
3 ENAD
3 FJCTION BCNVt
3 23 = -2.;*TPUSW.X,Y)*TRUEYCX.Y)
3 PZTURiI

j F U> C TIOH C(X.Y)
3 C = 1. + T,7U EV(X t 10*2
3 P--TUN
3 END
3 FUNCT ION TF7UEX(XY
3 TOWN - E 1 (
3 OwL) - Il
3 EJI]D
3 FU iCT If OHIPUEY(X. 7)
3 TU7'-Y = E>P(X+ Y)
3 0--TUN
3 EHND
3 FUNCTION FIX.'?)
3 TUXJ =L 'F(X-FY)
3 TIXY< TUX
3 TUYY = TUXY ,)T?
3 F = P(.,Y) 'TUXX + BCX.Y)*TUXY +C(Xy-TY

3 F ET U R r
3 END
3 FUNICTION TtOJEIX.?)
3 TPldE EXF(X+Y)
3 RCTIJ:2
3 END
-----------------------------------------------------------------------------

EO

-003.31 090.23 000.00 004.05
20f0 n33Tfl2000

I'' + l(X,7)U'?7$, + L4XCX'y )X Q

1. ?( JU'?$5 FIX,'?)

t 0,= p ITP'JU(X.Y)

.2/ 1 '3 ! f UE Y7)

I U C (!4 N X?)

i7t 1 1/ C .02
Cl, I 2 17' .0G, 3.62'

Cl I ,nF + f-2 VIXfXNfl)+ C21F :2.*X
-~ ' Fl ?R*(/t+',*Y)+ C2,;Flu,:2.*?

JT +Ii I =I.'R+29
11e!A P2

IfI



3 DXFI = 2.*(Y*Y-1.)
3 DYFI = (X*nX-I.Y*2.*Y
3 UX =Cli,.DFl + C2*DXFl*CX*X+Y*Y9) + C2'F1*2.*X
3 UY Ci*OYFI + C2*DYFI*(X*X+'*) + C2*Fl.2.*Y
3 D4NFI = 2.t-U9*V-l.)
3 DYMFI1 = 4v.,,*
3 uXNX CI1* D;$eXF I + C2*DXXeFl*CX.X+'0Y) + C2*DXFI*2.*X +
3 5 C2*DXFI*2.*X + C2*FI.2.
3 LYX zCVODYXFI + C2=DYXFl*(X*X±V*Y) + C2*DYF1*2.*X +
3 5 C21J>'Fl;,2.*Y
3 o=sc iaTuX-,uX + UY*UY)
3 WX 0.
3 IF (A .GT. .0025) WX = -l9.4*(UX*U\X + UY*UYX)/A**3
3 RETURN
3 END
3 FUNCTION L-Y(X,Y)
3 Wi' = W-X(Y,X)
3 PETU~fT

73 END
3 FUNCTION TRUCCXsV)

3 COtw;ON /CONCON1/ CI,C2
3 Fl =(X;,X-1.)*(Y*Y-1.)
3 TRUIE = ClNFI + C2*FI*CX*X+Y*Y)
3 RETURN
3 END
3 FUNCTION FCX,Y)
3 CO!WICN /COIACON/ CI,C2
3 Fl =(X*X-l.)*(Y*V-l.)
3 OXFI =2.X(Y-)
3 DYFI = (*.l)2*
3 LX = Cl*DXFI + C2z:fl"(F*(X*X+Y*Y) + C2*F1*2.*X
3 UY = C1*DYFI + C2±OYF1*CX*X+Y*Y) + C2*F1*2.*Y
3 OXXFI = 2.*(Y*Y-l.)
3 OVYFI = (X*X-l.)*2.
3 LXX = Cl.OXX<FX + C2*DXXFl*(X*X+V*Y) + C2*DXFI*2.*X +
3 s C2.,-DXFl*2.*X + C2*F1±2.
3 UYY' = CI*DYYFI + C2*DYYFI*CX*X+Y*Y) + C2*DYFl*2.*Y +
3 $ C2*~DYFl*2.*V + C2*FI*2.
3 F = H(XV)*(UXX+UYY) + WX(XgY)*UX + WYCX,Y)*UY
3 PFETURN
3 END

ErPDFtI 23*

-P FIIETER SET l(A=387.75# B=50.0, C=l, D3=0.10)
003.47 060.70 020.00 070.60

EX"(hNO 2Z/337.75.S0.,l,0.10/

**FORRNETER SET 20A=354.5, 8=0.554, C=1, D3=0.10)
- 00.50 070.30 020.00 070.60

E"'Pf ND 23/554.5, .544, 1,0.10/
FEOR
-PrIAIIETER SET 3(q3=337.75, B=50.0, C=2, 3=0.15)

000.52 030.30 020.00 070.60
EYPAOND 23/337.75950.92,0. 15/

-rRPANETER SET 4(A=554.5. B=0.554, C=2, fl=0.15)
009.52 030830 020.00 070.60

F UrAONO 23/554.5,.544,-2.0.15/

*FU,'RArilETER SET 51'A=387.75, B=70.0, C=3, D3=0.20)
009.53 065.30 020.00 070.60

C7CJ23'337.75.S0.P3,0.20/

*.PQrIEERSET 6(A=554.5. B=0.554, C=3, D=0.20)
040,53 035.39 020.00 070.60

PFF 3/55-1.5, .3441,3, 0.20'

PprP! EN 21 1



PHRAMETER SET 1(A=0.25, B=100., C=-0.10)
007.13 015.10 005.00 015.30

EXPAND 24/0.25,100.,-0.10,l/
'EOR
*PARAMETER SET 2(A=0.25, B=1000.. C=-0.I0)

007.09 015.10 005.00 010.15
EXPAND 24/0.25,1000.,-0.10,2/
'EOP
-:PAPAMETER SET 3(A=0.50, B=I., C=-0.01)

007.06 05.10 005.00 005.00
EXPAND 24/0.50.1.,-0.01,3/
'EOR
*PARAMETER SET 4(A=0.50, B=10., C=-0.10)
* 007.07 015.10 005.00 010.00
EXPAND 24/0.50,10.,-0.10,4/
'EOR
,.PnRANETER SET 5(A=1.00, B=I., C=-0.10)

007.05 015.10 005.00 000.00
":PAND 24/1.00#1.,-0.10,5/
EOP
*PARrAMETER SET 6(A=1.00, B=10., C=-0.10)

007.07 015.10 005.00 010.00
EXPAND 24/1.00,10.,-0.10,6/
'EOR
zPARANETER SET 7(A=1.00, B=100., C=-1.00)

007.14 015.10 005.00 015.37
EXPAND 24/1.00,100.,-1.00,7/
'EOR
*PARAMETER SET 8(A=1.00, B=1000., C=-1.00)

007.10 015.10 005.00 010.20
EXPAND 24/1.00,1000.,-1.00,8/

'EOR
'EOF

PROBLEM 25

'EOR
,PARAMETER SET 1(A=1.5)

000.19 065.40 000.00 OO.05
EXPAND 25/1.5/
'EOR
:PARAMETER SET 2(A=2.5)
- 000.14 055.20 000.00 006.05
EXPP.ND 25/2.5/
*EOR
*PPRFAMETER SET 3(A=3.5)

000.12 045.15 000.00 006.05
EXPOND 25/3.5/
EOR

::PAROAMETER SET 4(A=4.5)
000.11 035.20 000.00 016.05

EXPAND 25/4.5/

I ,COR

'EOF

PROBLEM 26

'EOP
::PA'AMETER SET I(A=1)
: 007.03 010.00 000.00 005.02
ElIPAN 2611.,I1/
'EOR
PAPAMETER SET 2(A=5)
* 007.04 010.00 000.00 010.02
EXPAND 2G/5.,2/
'EORf

P'P4METEr SET 3(r)=10)
003.04 010.00 000.00 013.t2

EXPAND 26/10.,3/

IEOR

'EOF
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*PO7,1.51 27

f17.'3 fl'5.03 000.00 020.40

I 7",f] 32 >:;

.. UYY (2./ )U + E(X,Y)UYO -'o",
2 D"L R !CH_.T 0 H:":SEYrEUS2 X=. ,h!U=9.

2 =.I U=).

pY=l. ,U=0.

3 FUNCT I ~il TPL',: ( X, Y)
3 REAL 8 PUSL i), C"!T(20), TABLE(20,20).
3 0 T!Bi(l0O), T1B2(100), TIB3(I00), TIB4(I00)
3 EOUIUAL*ifCE (LFOB LE(i, 1' , TB11 1 )),
3 s T ilE(lI ,6) T!2___) ,

3 $ I-:2EU!,I! , T!l3rII),

3 s (T 'iLEI 1, , TIL4r!l))
3 inATA HPT b 33' 0, 2r/
3 DATA C'.fl'3 in 0 ,, 0.1473334, 0.19473$8, 0.2421053,
3 :0.3 34T:, 3, §"-II,:, 0.33 2105, 0.4315739, 0.4789474,
3 s0.5263153., ).573L 3-3-2, 0.G21052, 0.3S34211, 0.7157835,3 00.T631579, 0.31052233, 0.8578943, 0.5052632, 0.9526316,

3 01.n000/
3C
3C PlP?0O IHfT S3 JTISH OF P23.3LEM USINS
3C 5-POIHT ST4R 20 X 20 GID)
3C
3 D]qTA T!B!/ .00000., .000000, .000000, .000000, .000000,
3 $ o .0000 00,0 .000000, .000000, .000000, .000000,
3 s .000000, .000000, .000000, .000000, .000000, .000000,
3 $ .000000, .000000, .000000, .003000, .881835, 1.598811,
3 5 2.331137, 3.033375, 3.848034, 4.576355, 5.244113, 5.821652,
3 $ 6.20833, 6.53470. 6.741719, 6.63a443, 6.447540, 5.974205,
3 $ 5.267140, 4.313752, 3.124975, 1.523172, .000000, .000000,
3 $ .212529, .334810s .561946, .7450769 .923383, 1.104687,
3 $ 1.263gS51, 1.407139, 1.519353, 1.536698, 1.634250, 1.625968,
3 S 1.567710, 1.455309s 1.237423, 1.030324, .774514, .427498,
3 $ .00000, .000000, .552663, 1.000754, 1.461024, 1.933419,
3 $ 2.411743, 2.3832 4, 3.23S224, 3.6432Z25, 3.536533, 4.133688,
3 $ 4.225039, 4.187475, 4.039403, 3.741301. 3.23S544, 2.693630,
3 S 1.943547, 1.0452579 .000000, .0S3000, .473224, .853304,
3 0 1.2512G5, 1.553357, 2.358712, 2.453312, 2.813733, 3.130717,
3 $ 3.372433, 3.550301, 3.G31353, 3.61!042, 3.4733829 3.225649,
3 5 2.346377, 2.333002, 1.69!723, .912354, .000000/
3C
3 ,qTA T1132/ .09000n, IlG4!37, 3'0532, 1.227614, 1.627875,
3 S 2.3 , 2. -;.275, v ?. EC',3S 3.07.32i6, 3.322310, 3.497061.
3 $ 3.57 . 33..550-3., 3.3 c470 2.337433, 2.303741,
3 s 1.671Li 9, . 833537, .r030 , . 1)0)D0, .453331, .823554.
3 0 1.2'1333, 1.33' "2, .. '32, 2.37"723, 2. ,24!41, 3.n -2 7v
3 $ 3.27213"s, .4-. 33, 3 --- , 3.5 3.3K33, 3.143234,
3 S 2.777303, 2. -:7 2 1 . 7 . .033330. .0(10000,-J_ J=,~-51 I.-3 ? S S " 35 , 2.32 900 ,
3 0 .445303, .3333OT, 1.!76, 1<3 1.231335, 2.324551,
3 S 2.6G3757, 2.oC33 0 3-3 193, 3. .::,39, 3.43-!343, 3.,,5232
3 S 3. 33303, 3. ...327, 2 7 2303 2.-- . I .133713. .,'-7 ,
3 0 .000000. .3300 0, . 12-P;M, 7,2. 1,. I J 4-2:7, 1.51$247,
3 S 1.33234, 2..''53, 2 7l2 , 3 .1:0539 3.234919
3 3-714 , 3. 57' 2, 3. 5, . 53, 2.221,1S5,
3 i. .. ... . " , . 0, . "...757404t
3 5 1.10 22, 1 122, 1 , 5-1, 2.701171,
3 0 3 . 2 , 3 . , '3 7, 3 3 3 2, 2.S37617 ,
3 2 ..... 1 2. 1 i . , 7 . , S , 3000000
3C
3 . ' . ., - . , . 3 , . 3T 7 3!' , 1.351574,

-- 2 2-- -),% ,086
3 .3. 9 '.1 2. ''"-' - - 3, 2.11 L15,

"3-3, 'i 2,.0" , CI3 .F53G77,
. 3 2 .1.i, 52.11.753.

7 ; -1, . 3 . Z-,4, 2. 7 5 1 7 4l,
3 - 2. ;'-:?' 2 " , ! :;, .'7'3'h '1'J 13] .O00000.

. _~~~ %.7 .. Ia ' .'7:, 2.2. 704,.
3-, ' " ' on2 nno4



S 2.762054, 2.G00729, 2.733121, t.9 310?, 1.432518, .78G696,
5 S .000000, .000000, .*IK05, .374po,. .13S34, 1.03O018,
$ 5 1.363342, 1.636,331, 1. 39333, 2. 23705, 2.324039, 2.475756,

S 2.5-1273, 2.600023, 2.55110-1, 2.413323, 2.1 5292, 1.825479,
1 1.352757. 7 . .0000). .000000, .227i35, .483919,

2 .710355, .9'955, 1.1'.03, 1.433S71, 1.rrEG473, 1.87C015,
S2.056r.2. 2.197392, 2.22173, 2.3271, 2.23303, 2.182323,
5 1.973744, 1.G73420, 1.245294, .6S174, .010000/

3 DOTI4 T1134/ .000000, .223254, .404271, .594571, .795868,
3 $ 1.002731, 1.203231, 1.405230, 1.533414, 1.744195, 1.870977,
3 s 1.9537G3, 1.993052, 1.932543, 1.823309, 1.733234, 1.481378,
3 $ 1.113459, .G30463, .000000, .000000, .174435, .3157619
3 $ .465007, .623554, .7372S7, .950392, 1.103899, 1.255644,
3 $ 1.3353G3, 1.492031, 1.599477, I.G10632, 1.60797, 1.552498,
3 $ I.433496, 1.237622, .9A3177, .544003, .000000, .000000,
3 $ .120325, .213601, .3223323, .423139, .548090, .663693,
3 $ .776212, .331823, .97GS02, 1.056454, 1.11S97, 1.15339'.
3 S 16.10107, 1.130432, 1.053!2, .- 25341, .723818, .426737,
3 $ .000000, .000000, .062593, .113172, .167151, .225042,
3 $ .235452, .349553, .4066069 .463546, .515437, .560198,
3 : .595592, G910121, .G27831, .6;2239, .585G95, .523407,
3 $ .420924, .253423, .000000, .000900, .000000, .000000,
3 $ .000000, .000000, .000000. .000000, .000900, .000000,
3 s .000000, .000000, .000000, .000000, .000000, .000000,
3 s .000000, .000000, .000000, .000000, .000000/
3C
3C INTERPOLATE NUMERICAL SOLUTION BY QUADRATICS
3C
3 CALL nUDOD(X,Y,TvBLE,GRID,'92!D,NRID,NRIDRDDNGPDD,DERUSL)
3C
3 TRUE = DERUSL(6)
3C
3 RETURN
3 END
3 FUNCTION E(X.Y)
3 E = .TA()***2
3 RETURN
3 END

'EOR
'EOF

PROBLEM 23 *

'EO7
PfiIETEP SET 1(A=I.)

008.03 000.00 005.00 007.03
E.P~r D 23/1.,!/
"EOR
PQ4UtIETEP SET 2(A=10.)

003.05 000.00 005.00 010.15
oXPrArD 23/10.,2/

2P?'4rAETEP SET 3(A=100.)
003.0s 000.00 005.00 010.22

E/PF7;0 23/100.,3/

'ECP
'EOF

POBLEM 29

'E!72

::FrP!liET SET )(R=-3.)
003.18 090.05 000.02 010.02

E/Pr4) 29/-3.,1/

PrPA IETEP SET 2( --1.)
003.13 090,05 000,00 010.00

7EXP(-JHD 29/-1.,2/
'Eop

-PAP20ETEP SET 3'A=1.)
003.19 020.05 000.00 010.10

ExrrrD 23/1.,3/

33[I
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-rtRlSMETER SET 4(A=3.)
008.21 090.05 000.00 010.20

EXPAND 29/3.,4/
'EOR
;PA APETER SET 5(A=S.)
* 000.20 090.05 000.00 010.15
AKPAND 29/5.,5 /

'EOR

'EOF

* FPODLEM 30 *

'EOR
.PPRAMETER SET 1(A=1.0, B=8.0. C=-1.0)
* 000.16 010.40 000.00 010.35
EXPAND 30/1.93.9-1./
EOP
-PARAMETER SET 2(A=1.0, B=2.0, C=0.5)

000.06 006.10 000.00 006.15
EXPAND 30/1.,2.,5./
'EOR
~PARAMETER SET 3(fA=23.0, B=2.0. C=1.0)
* 000.19 030.30 000.00 030.25
EXPAND 30/23.,2.,1./
'ER
*PfORAMETER SET 4(A=10.0, B=11.0, C=0.0)
3 000.13 010.30 000.00 015.25
EXPAND 30/10.,11.,0./
'EOR
*PARAMETER SET 5(A=100.0, B=2.0, C=2.0)

000.19 030.30 000.00 030.25
EXPAND 30/100.,2.,2./
'EOR
*PARAMETER SET 6(A=10.0, B=4.09 C=1.0)

000.13 010.30 000.00 015.25
EXPAND 30/10.,4.,1./
'EOR
*PARAMETER SET 7(A=4.0, B=5.0, C=-0.5)

000.10 006.25 000.00 010.20
EXPAND 30/4.,5.,-0.5/
'EOR
*PARAMETER SET 8(A=3.0, B=6.0, C=2.0)

000.10 006.25 000.00 008.25
EXPAND 30/3.,6.,2./
'EOR
*PARAMETER SET 9(A=0.5, B=3.0, C=10.0)

000.09 006.20 000.00 006.20
EXPAND 30/.5,3.,10./

'EOR
'EOF

PROBLEM 31

"EOR

009.04 002.00 004.08 006.05
* 2020021000020
i TWO DIMENSIONS $ CONSTANT COEFFICIENTS S POISSON
I UXX$ + UYY$ = -1.
2 MIXED
2 X=-1. , MIXED = (1.)U + (-1.)UX = TRUE(XY) - DUX(XY)
2 X= 1. , MIXED = (I.)U + ( 1.)UX = TRUE(XY) + PUX(XY)
2 Y=-I. , MIXED = (1.)U + (-l.)UY = TRUE(X,Y) - DUY(XY)
P Y= 1. , MIXED = (1.)U + ( 1.)UY = TRUE(XY) + DUY(X,Y)
I FUNCTION TRUE(XY)
3 COMMON /CONCOM/ AOA2,A4,A6
3 DATA AOA2,A4,A6 /.821564,-.0144,.00004S3,-.00000064/
3 X2 = X X
3 X4 = X2*X2
3 XE = X4*X2
3 X = XGX2
3 X1O= XD;X2
3 X12= X10*X2

3 Y2 = Y*Y

40



3 Y14 = '12*h'2
3 YG6= Y4*12
3 Y80 = '1S*'2

-'3 Y110= '16*N2
3 Y112= '1i0-*'2
3 TRUE = -.25*(X2+12) + RO + A2*CX4-.*X2*Y2+YT

4)
3 $ + A4*(X8-28.*X6*'12+70.*X4*14-

28.'-,2*1S+1)
3 $ + AS*(Xl2-66.*Xl0*'12+495.*X8*'14924.*X*1S+
3 S495.*X4*18-66.*X2*'lO+'1l2)
3 RETURN
3 END
3 FUNCTION DUX(X,YT)
3 COMMON /CONCOM/ AOA29A4.AG
3 X2=X*X
3 X3 = XX2
3 X5 = X3*X2
3 X7 = XS*X2
3 X9 =X7*X2
3 X11= X9*X2
3 Y12 = Y*Y
3 Y14 = Y2*Y2
3 '16 = '14*'12
3 '18 = '6*'12
3 'i10= '8*'12
3 Dlux = -.5*X + A2*(4.*X&-12.*X*12) +
3 $ R4*(8.*XZ-168. *X5*'12+28o.*X3*'14-5S.*X*16) +
3 $ AS*( I2.*XIl-66O.*XS*'12+3SS0.*X7*45544.*X*1S+
3 s 1980.*X3*78-132.*X*Y10)
3 RETURN
3 END
3 FUNCTION DU'1(X,'1)
3 D'JY = OUX(YOX)
3 RETURN
3 END
---------------------------------------------------------------- ----------------

'EOR
'EOF

*PROBLEM 32*

'EOR

*009.07 010.05 000.00 001
200 0200 0020 02

1 TWO DIMENSIONS
1 UXX$ + UYY$ + 3./(5.-Y)U1$ F(Xs'1)
2 DIRICHLET $ HOMOGENEOUS
2 X=-.5 vU=0.
2 Xs= .5 9U=0.
2 '1=-I. # U=0.
2 '= 1. * U=0.
3 FUNCTION TRUE(X,'1)
3 DATA A,D /.0010185,.0004838'
3 TRUE = (1.'1*')*(.-4.*X*X)*(5.-Y)**3*A+B*1)
3 RETURN
3 END
3 FUNCTION F(X.'?)
3 DATA A,B /.00i0135,.0004838/
3 2 =A-A*Y**2+B*1B*t-*3
3 0 = lc4.*X**2
3 T=5.-Y1
3 T2 =T*TI;3 T3 =T2*T
3 UXX = -8.*Z*T3
3 U'? =O*((B-2.*A*Y-3.*B*1**2)*T3 -3.*Z*T2)
3 UYY' = 0*(c-2.*A-6.*B*'1)*T3 - S.*(B-2.*A*1-3.*B*'1**2)*T2

3 F = UXX + uIV' + 3./(5. -Y)*UV

3 END

PROBLEM 33
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*003.11 009.20 000.10 006.25
* 23200271002000

1 T '3 DTMEISSIONS $ CONSTANT COEFFICIENTS $ POISSON
1 ~ . x JrN = (X.Y)
2 DI 1 rZ ' ET
2 . U=TRUE(XY)

URUE'X.Y)
L=TRU,-i(X,Y)
L.)UTR'JE(X,Y)

3 FUNCTItfli TU~x,y)
3 5133 =SnrTi33)
3 Ri = SD

0
T 14.+S133)

3 k2 =Sr:'T' 14.-Si33)

3 A (-*.S133)/(2.*: S133)
3 S B ' 3.133 *A7A1G.

3 ET2\X E\FrPKl*>0)

3 E-31FF El -l, EK2X
3 4 ID-FF EK2X
3 F2 B: ' 2FF
3 N21 =1.-'
3 TP= li~ + YA21*F2)
3 PIITuN
3 END1 -
3 FL~iCTICHl Ffl<.7)
3 S133 = 32?T, 133.)
3 Ri = SCDDTf14.- S133)
3 K2 = SOT(14.-S133)
3 A (-7.+S133)/(2.*-S133)
3 B -. 53)f/S
3 EKX1= EYP(Ki~x)
3 E: 2X =-, K'2 -X)
3 EDIlER Fl t/-EV,2X
3 F! = O---7IFF+ EK2X
3 P2 ID LTEDF
3 'r21 1 I -r 7
3 Er~iX =Ki*Ki*EKiX
3 27K2X = '2X-!2-"E12X

3 3 KEDF IX - EK2X
3 Dr1>1 = *--,=0IFP + IDEK2X
3 DDF2 = B fl-D=FF
3 UXX = Y21§I%(DI + 'A2*0DF2)
3 U'A = -2.-:-(Ei + 2.*C1.-3.*Y*V)*F2)
3 FP=UX + UYY
3 PETURN
3 END

'EOR

'EDF

*PPODLEII 34

E OP

-. 003.03 002.01 000.01 005.05
* 2020021002000

1 TWO DIMENSIONS $; CONSTANT COEFFICIENTS $ POISSON
1 UXX$ + U'A"A$ = -1.
2 DIPICHLET
2 X=1 * U=TRUFNX,Y)
2 X= 1.* U=TRUPIE(X,Y)
2 A'=I!. LJ=TPUvC) 7)

21. IJ=TRUE(X,Y)
3 PUNCTIOIl TPUE-(XY)
3 Y2 '
3 X, /I /

3 -/c6

/3 'r 2

3 '13; Y4 Y2
3 ,1 A'S A'2

t3 IPUE 0.23577- G 2*02+2 +
3 $ .7G.~. .:Q~~y)+



$ 9.(, - 3. XS 2 TO X- Y-28 X2Y6°Y8))/319424.
FTUrN

: 'r'0F lF :35

F'0PlIETEP SET I A O. 0)
009.11 002.00 000.10 006.50
2022021202000

I TIO DIMEHiSIONS $ CONSTANT COEFFICIEINTS $ POISSON
I LAPLACE
I UXX$ + UYY$ = 0.
2 L]IRICHLET
- Y=-1. , U=TRUE(XY)
- - 1. , U=TRUE(X,Y)

Y=-I. ,[J=TRUE(XY)
2 Y= 1. , U=TRUE(X,Y)
3 FUNCTION TRUE(XY)
3 X2 =' ...
3 X4 = X2 '12
3 XG = 4-*X2
3 X8 = X6;'X2
3 Y2 = Y*Y
3 Y4 .- Y2Y2
3 YE Y4*Y2
3 '83 Y6EY2
3 U1 = X4 - G.*'X2*Y2 + Y4
3 U2 =8 - 23.x-X*Y2 + ?0.*X4-Y4 - 28.*X2.-YG + Y8
3 TPUE = 1.173' - .1801*U1 + .006*U2
3 PETUPil
3 EIND

EMY
OPAPX1ETEI SET 2(0=0.1)

009.11 000.00 000.10 006.50
EY:P{;0iD 35 10. 1,1
'FOP
;POPAHIETEP SET 3(0=1.0)
-" 009.11 000.00 000.10 006.50
->'riD 35/1.0 .

EGO

-P0PAIIETEP SET 4A=10.)
- 039.11 000.00 000.10 006.50
EXPF iD 3510./

PCE-,
'ECF

FPOBLEM 36

-:,2PIETEP SET lrA=O., B=0.0)
003.23 093.G0 000.00 006.05

EXP;HD 3S/0.0#0.0/
FEOP

•.P;-RT4IETEP SET 2'A=0.1, B=-0.5)
006.23 030.25 000. 0 010.15

/:P;JriD 3 / . ,- .5

-'F:fliETEP SET 3(A=0.0, B=1.0)
007.43 100.45 000.00 100.50

D'POiD S/0.0,1.0/

SET 4(n=0.5, B=0.0)
003.2 L 030.23 000,00 035.00

EYQ ,T!) 30r.5,0.0,"

•E IT"

0 3



'EOR

003.07 010.20 000.00 002.10
*2000000022000

1 TWO DIIMENSIONS
I A(XY)UXX$ + B(XY)UXY$ + C(XY)UYY$ = F(X,Y)
2 DIRICHLET
2 X=0. , U=TRUE(X,Y)
2 X=I. U=TRUE(X,Y)
2 Y=O. , U=TRUE(XY)
2 Y=1. # U=TRUE(XvY)
3 FUNCTION A(XY)
3 A = 1. + TRUEX(X,Y)**2
3 RETURN
3 END
3 FUNCTION B(XY)
3 B = -2.*TRUEX(X,Y)*TRUEY(XY)
3 RETURN
3 END
3 FUNCTION C(X,Y)
3 C = 1. + TRUEY(X,Y)**2
3 RETURN
3 EN D
3 FUNCTION TRUEX(XY)
3 TRUEX = (2.*(X-3.*Y) + (X-3.*Y)**2)*EXP(X-Y)
3 RETURN
3 END
3 FUNCTION TRUEY(XY)
3 TRUEY = (-6.*(X-3.*Y) - (X-3.*Y)**2)*EXP(X-Y)
3 RETURN
3 END
3 FUNCTION F(XY)
3 EXrIY= EXP(X-Y)
3 XM3Y= X-3.*Y
3 UX = (2. + 4. *XM3Y + XM3Y**2)*EXMY
3 UXY = (-G. - 8.*XM3Y - XM3Y**2)*EXMY
3 UYY = (18. + 12.*XM3Y + XM3Y**2)*EXMY
3 F = A(X,Y)*UXX+B(XY)*UXY+C(XY)*UYY
3 RETURN
3 END
3 FUNCTION TRUEtXY)
3 TRUE = (X-3.*Y)**2*EXP(X-Y)
3 RETURN
3 END

'EOR

'EOF

* PROBLEM 33 *

'EOR
*PARAMETER SET 1(A=1.0)

000.09 000.00 000.20 008.25
EXPAND 38/1.0/

.PARAMETER SET 2(A=3.0)
- 000.13 000.00 030.30 010.40
EXPAND 38/3.0/
'EOR
:PARAMETER SET 3(A=7.0)
* 000.23 000.00 000.GO 015.80
EXPAND 33/7.0/

'EOR
'EOF

PROBLEM 39

,cop
*PAlAiETER SET I(B=0.50, H(X)=1/X)

005.23 090.10 000.00 010.25
EXPAND 33/I,0.5P/

* PRAMIETER SET 2(B=1.00, H(X)=IX)
005.22 090.10 000.00 010.20

EXPAND 33/2, 1.00/

44



'EOR
-PF RAMETER SET 3(B=0.25, H(X)=EXP(X))

005.05 010.02 000.00 010.10
EXPIAND 39/3, 0.25/
EORI

*PAPAMETER SET 4(B=0.50, H(X)=EXP(X))
005.05 010.02 000,00 010.10

EXPANB 39/4,0.50/
Eof
*PARAMETER SET 5(B=1.00, H(X)=EXP(X))

005.05 010.02 000.00 010.10
EXPnND 39/5,1.00/

'EOR
'EOF

* PROBLEM 40 *

'FOR
*PARAMETER SET I(A=0.5, B=0.5)

000.10 010.08 010.08 015.10
EXPAr'3 40/0.5,0.5/
'EOR
*PARAMETER SET 2(A=0.15, B=0.85)
* 000.13 010.08 025.10 015.10
EXPAND 40/0.15,0.85/
'EOR
*PARAMETER SET 3(A=0.85, B=0.15)
* 000.09 010.08 005.08 015.10
EXPAND 40/0.85,0.15/

'EOR
'EOF

* PROBLEM 41 *

'FOR
.-PARAMETER SET 1(A=-10.O, D=5)

000.02 002.02 000.00 008.04
E"PAND 41/-10.0,5/
'EOR
*PARAMETER SET 2(A=1.0, B=10)
* 000.02 002.02 000.00 006.04
EXPAND 41/1.0,10/
'EOR
; PPAIMETER SET 3(A=-10.0, B=25)

000.02 002.02 000.00 006.04
EXPAND 41/-10.0,25/
'EOR

'FOF

PROBLEM 42

'EOR
*PARAMETER SET 1(A=0.0, B=1.0, C=1.0)

000.04 000.00 000.02 010.10
EXPAND 42/0.0,1.0,1.0/
'EOR
*PP.RAMETER SET 2(A=-1.0, 3=2.0, C=2.0)

000.05 000.00 000.35 010.15
EXPAIND 42/-1.0,2.0,2.0/
'EOR
:PAnMETFR SET 3(A=-1.0, D=2.0, C=5.0)

000.03 000.00 000.10 010.30
EXPAND 42/-1.0,2.0,5.0/

'EOF

PROBLEM 43 *

4 'Fm'

N00.n2 000.00 000.00 005.04
?2l-Io??fl2n2lN020

45



I TWO DIMENSIONS $ CONSTANT COEFFICIENTS $ HOMOGENEOUS
i UXXM + UYY$ + UXO = 0.
2 MIXED
2 X=O. , U=O.
2 X=3.1,1!592:33y379 , MIXED = (1.)U + (-l.)UY = G(Y)
2 Y=O. , U=O.
2 Y=3.1415?G5353879 , U=O.
3 FUNCTION TRUE(X,Y)
3 DATA PI, $50?/3.141592S5358979, 1.11803398875/
3 TRUE = EXF((PI-X)/2.)*SINH(S502*X) SIN(Y)/SINH(S502*PI)
3 RETURN

3 END
3 FUNCTION SINH(X)
3 EXPX EXP(X)3 siuxH 0.5*(EmDX-I./EXPX)

3 RETURN
3 ENT
3 FUNCTION G(Y)
3 G = SIN(Y) - COS(Y)
3 RETURN
3 END

'EOF

* PROBLEM 44

'EOR
*PARAMETER SET I(A=1.425, B=I, C=.50, D=2)
* 008.03 010.03 000.00 005.02
EXPAND 44/1.425,1,.5092,1/
'EOR
*PARAMETER SET 2(A=10.O, 1=1, C=.50, D=2)
* 008.03 010.03 000.00 005.02
EXPAND 44/10.0,1,.50,2,2/
'EOR
lPARAMETER SET 3(A=1.425, B=2, C=.04, D=25)

* 008.02 010.03 000.00 000.00
EXPAND 44/1.425,2,.04,25,3/
EOR

*PARAMETER SET 4(A=1.425, E=2, C=.50, D=2)
* 008.02 010.03 000.00 000.00
EXPAND 44/1.425,2,.50.2,4/

'EOR
EOF

* PROBLEM 45

'EO,"
*P.RArCTER SET !(A=2, B=l)
* 003.03 008.03 005.00 000.00
EXPAND 45/2.,1,1/
'EOR
*PXRAMETER SET 2(B=1000, 5=1)
* 008.14 008.03 005.00 010.60
EXPAND 45'1000.,1,2/
'EOR
*PARAMETER SET 3(A=2, B=2)
* 008.03 008.03 005.00 000.00
EXPAND 45/2.,2,3/

'EOR
'EOT

* PROBLEM 4 .

'EOR
-PARAMETER SET I(A=I., 2=2.)

003.05 000.00 000.00 010.20
EXPA4D 4G/1.,2..1/
I E9
;PARAIiETER SET 2(A=4., 7=2.
$ 008.00 000.00 000.00 01C.25
EXPAND 46/4.,2.,2/
'EOR

<3



- 2 SET 3(,, I- ., 7-11.1
nn3. n7 '0.0 11O.00 010. 0

, FR SET -11 3., B=2.
0(3. Cro )0. 9 0 999.)0 010.37

7:,: ,4f, -,q , . ., I

PROLEM 47 "

:PA,,IHETER SET 1(A=3.0)
000.44 090.60 000.10 070.35

E:;F~b g47/3.',

*PhFA;0-TERP SET 2(,'=5. 0)
* 00.34 030.50 000.00 00.15
E2:P4,P0 47"5. '

-PO2?-IETER SET 3(A=7.0)
000.27 070.30 000.00 050.10

EQE
'EOF

PF'OBLE1 ,43 -

*PHF"? ilETEP SET l(A=2, B=.04, C=l)
" 103.03 010.03 000.00 005.02

E:IPArHD 48/2,.04,1,1/
* ET'

P -Pi;lE-TER SET 2(A=25, B=.04, C=I)
003.04 010.03 000.00 005.04

rP1ND 43/25, 0. 04,1, 2/

'PARANETER SET 3(A=2, B=.04, C=2)
003.04 010.03 000.00 005.04

EXPHflD 43/2, .04,2, 3/

.PCAIiETEP SET 4(A=25, B=.04, C=2)
f-q3.04 010.03 000.00 005.04

EPCh 0 43/25,.04,2,4/

SET 5(=2, B=.50, C=2)
003.04 010.03 000.00 005.04

6':hi 312, .50,12, 5/

'E"P

r in- Ti'P SET l(P=l, B=.50, C=2)
:32.04 010.03 000.00 005.04

i9:0 43/1,.50,2,1 /

PPITP SET 2(f =!, 01 =.50, C=25)
("l.14 010.2)3 000.00 020.50
I, .3/t,.5 ,35,2/

T E-" '-Tr -' S T 3(;=2, 7=.04, C=2)
Orn.02 0X .13 000.00 000.00

_ , IT ,1 T 'r,. 04, 2, 3/

003.0? 0.1. ).3 000.09 000.00
FIT-,0 43/?, .50, 2,.4

- -- 7



PROBLEM 50 *

'EOR

* 000.06 000.00 000.00 010.25
-2022021202000

I TWO DIMENSIONS $ CONSTANT COEFFICIENTS S HOMOGENEOUS
I POISSON $ LAPLACE
I UXX$ + UYY$ = 0.
2 DIRICHLET
2 X=0. , U=SIN(3.14159265358979*Y)
2 X=3.14159265358979 , U=O.
2 Y=O. , U=0.75*SIC(X)-SIN(3.*X)
2 Y=1. . U=O.
3 FUNCTION TRUE(XY)
3 DATA P113.14159265358979/
3 TI = 3.-SINH(!,-Y)*SIN(X)/(4.*SINH(l.))
3 T2 = SINH(3.*(1.-Y))*SIN(3.*X)/SINH(3.)
3 T3 = SINH(PI*(PI-X))*SIN(PI*Y)/SINH(PI*PI)
3 TPUE = TI - T2 + T3
3 RETURN
3 END
3 FUNCTION SINH(X)
3 EXPX = EXP(X)
3 SINH = 0.5*(EXPX-1./EXPX)
3 RETURN
7 END

'FOR

'EOF

* PROBLEM 51 *

EOR
:PARAMETER SET I(A=0.3)

009.38 100.05 090.05 010.15
EXPAND 51/0.3,1/
'EOR
-PRAMETER SET 2(A=0.5)

009.37 100.05 090.05 010.10
E,'PAND 51/0.5,2/

':PARAiETER SET 3(A=0.6)
009.3S 100.05 090.05 010.05

EXPAND 51/0.6,3/
'EOR
%PARAMETER SET 4(A=0.7)

009.38 100.05 090.05 010.05
EXPAND 51/0.7,4/

'E07' EOF

PROBLEM 52

'FOR
:'PARAMETER SET l(A=2.)

008.06 010.05 005.00 010.0s
EXPAND 52/2.,1/
EO2

-PARAMETER SET 2(A=4.)
008.07 010.07 005.00 015.07

EYPAND 52/4.,2/

2P?.PHETER SET 3(A=43.)
008.15 010.25 005.00 015.35

EXPAND 52/c9.,3/

'[OR
1F07

rPOBLEM 53

'POR

PARAtMETER SET I(A=30.0, B=20.0)

48



!9 00 000.00 005.30
K r n~ . . , .

'J , .30 000.00 006.20
t f hD t'] 'IJ 3.147 S33379/

h' T i -F T 3rFT[pJ*.0, B=10.0)• :'] 8 n06.30 ortooo 0 9tG.30
* fl 33 .I , i1 o./ 2

S 'IETFP SET 4(,9=30.0, B=10.0)
n(10.27 006.75 000.00 006.75

J) 53/30., 10./

P2,O3LE[ 54

*-f:',:lANETER SET 1(A:0.5)
000.09 010.05 000.10 010.20

E,IP rtiD 54/.5/

".APX:HETER SET 2(A=. 9)
000.17 010.20 000.25 015.30

E,,P4, ND 54/0.9/

:PPOBLEM 53

' EOR

ilP,:?fETER SET I(A=I., B=3., C=I)
003.13 000.00 005.20 020.35

EXPAND 55/1.,3.,1,1/
' E02
:P(, ANETER SET 2(A=3.. B=2., C=1)

008.12 000.00 005.20 013.35
EXPAND 55/3.,2.,1,2/

'EOR

:..MiRANETER SET 3(A=1., B=3., C=2)
008.15 000.00 005.20 057.40

EPMf, 53/1., 3., 2, 3/

*:PS 1ETER SET 4(=S., B=2., C=2)
008.07 000.00 00..20 005.10

E,:Pf',Nf 55/G., 2., 2, 4/

' EO'

:P1,VqnHETEP SET (,01=, B=1)
050.53 100.80 030.35 050.25

E VPAND 56/0, 1/

",P3PriETER SET 2(4=O, B=4)
030.53 100.80 030.45 050.40

['P0 ND 5/0,4/

".POURHETEAR SET 3(A=3, B=I)::050.53 100.80 030.35 050.25
E;'POND 5613,11/
1 EO,7
P,V,2AIIETER SET 4(A=3, B=4)

050.53 100.80 030.45 050.40
ElIF'11.N] 5G/3,4/

:[>F~HETP.SET S(A=3, B=3)

f50.53 100.30 030.45 050.45

43
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1 ', FI C"T~jTNs THE 1 N23NtFT3ANEDE TO FUL'FITLL THE MSCFO

V-.JFIL 73 flfyy>T_3 '-2 530 'CO7hS3-AC 2 NUi3E13ED0, 1, 2,..
ETC . 71-7 F"' Q "-FC0OD 1S BEST"iCKAET BY lsCC c EQ:, ON NON-DC

Fl a--T C-7117ilA1 0 EP 7_F(hTTIj' OF THE PU,17."3 PND ORCANIZflTION
CF r77L - 7 1, 2>T:D Tql THE 'tD"'iTON NEEDED TO
C - 71LCi 7 PC 7"! F "1 E-SP -3 I NIT.R r3 L~ EMiiS 1, 2, 3 ...
21-I THE ELUr-_ i OD1 -Il:- 73F THEU1 PRODLEMS ARE

3 !1.0 vCrK0:UOC Lo T, THEREFPE
71'ft S D3M NA2I.7L S3 TX KM THE FROCLE1I AND)

31.3 M1H "- BE [I Il A ~TO CCKUEFDMDENCE. RECORDS
,2 , 3 ... K-HE (HE FELLO31H0 P02 1SIT:

T~E5 1-: U ~ 11231CM3 C:ONTAIN THE 133 UBR

I_- CrO1:NT TS11HS THE2 PSOBLEN'!_F T>FE-! I T ORMATION STARTING
III C 7.JV 1S USNyp iC TO TEST TECiPOTTBT3lIY1 OF THE7 PRO-

233 !T-j -F2 F!LA, FIUTT'iES SELDECTED 13l THE''- ENCODE-D FRCC~fl
(S~" 7<----3'F. THIS AK3MTO B:3E CONVENT IN THE

Cr : T"-:_ I TV PE T[JQ (FTYPE) PNO IJISRETIZATION

!ITT; > Q"P231V T:-: N7T-VFE (NOW 15)
1 _ *3 i! iK I ? 1 5''] T3ECFF THE. TODLE DilTYFE

PT? -E 1431'T5 DiTYPEMEIN

I :>1 07 2~SKT TEM~ [fIST NOT DE P.7IESEMT

2.1 :j T~ -7D -MIST 7EFECN

C -7 j7-: -7 -T 7

5 U I'3 3

T: UT IT ' T- 'CETS

(T 7,- 3 K- T t'T 7 3,'S

3 fI'_ OlIT7N

T: 7

-~] 7-> : -E "'772>3 CONTPIN
1 -2 5 FCFTr I S7'C-

-~ ~ - I7Vu' E



W.7ITTEN BY TYPING A C IN COLUMN 2. FOP PORTABILITY PURPOSES.
THE FENO-OF-R'7OPD IS DETECTED BY THE PPZSEINCE OF A #-' (DASH)
IN COLUMN 1.

RELATED FILES: GENOM. EQNFIL, OPTFIL, GRDFIL. OUTFIL AND MODATA

------------------------------------------- ----------------------------------

FDOR

1TklO DIMENSIONS S SELF-ADJOINT
1EXP(X*Yv)UXX$ + EXP(-X*Y)UYY$ - ./(1.+X+Y)U$ F(X,Y)

2 MIXED
2 X,=O. *MIXED = (1.)U + (-C&A))UX GXO(Y)
2 X=l. ,MIXED = (1.)U + ( &A )UX = X1CY)
2 Y=O. , MIED = (I.)U + (-(&,q))UY G YO(X)
2 Y~l. N IXED = (I.)U + ( &P )UY G YlCX)
3 FUNCTION TRUE(X,Y)
3 COMMON /CONCOM/ PI

3 DTA PI/3.14159265359979/
3 TRUZ .75--EXP(X*Y)-*SIN(PI*X)*SIN(PI*1')

3 RETURN
3 END
3 FUNCTION F(XY)
3 COMMON /CONCON/ PI

2 x =X Pi*x
3 y = PI*'Y
3 SPX = SINCPX)
3 SPY = SIN(PY)
3 EXY = EXP(X*Y)
2 F = . 7S*(EXYi EXY*SPY*( (2.*Y*Y-PI~nPI)*SPX+3.*P1*Y*COS(PX) )+

3 RETURN
3 ENT)
3 FUNCTION GXOCY)
3 COMMON /CONCOM' PI
3 GCXO = -(&A)*PI*.75*SIN(PI*Y)
3 RETURN
3 END
3 FUNCTION GX1CY)
3 COiirON /CONCO0M/ PI
3 CXIl = -(&A).:PI*.75*EX P(Y)*SINCPI*Y)
3 RETURN1
3 EN D
3 FUNCTION GYO(X)
3 CONMON 'CONCOM1 PI
3 GYO = -(&A)*PI*.75*SIN(PI*X)
3 rE-TUPN
3 END
3 FUNCTION GY1(X)
3 flO>MON /CONCOM' PI
3 CYI1 =-&:I.SEPXSNPI)

3 FTTURN
3 EN9I
3 FUNCTION COXU(XgY)
3 CRX U = Y.,-E-xp(X~y)
3 RETURN

3 FUNCTION CDYU(XPY)
3 Cfl)YIj EX= (-,Y

3 R77TURN
3 FiID-T
------- ---------------------------------------------- -----------------------

tll.Crf 2

- - - -----------------------------------------------

f;7^cp, 3

20 20 0210 02002
71,il DIMENSITONS S CONSTANT COZFFICIENTS SPOISSON



I UX>X$ + UYY'r' = F(X,Y)
2 Dif1CHLET !3 HO11OS:NZ-US

2 N=r0. ,Uz0.

2 ,Il. ,Uz0.

- Y:~o. ,U~0.

2 \'=l. ,U=0.

3 FUNCTION TfRUEG<tY)
3 C0,1UON /CONCON/ C, CAA1,RN2, NITL
3 D;-frl INITL/l/

I 17v (il2TTL *FO. fl) GO TO 10
3 C=

3CA~l = C(o*(A-.
3 Al-2 = A2
3 INITL =0
3 10 CONTINUE
3 TPUE =
-3 RTU~R'
3 Ea1D
3 FUNCTION F(XY)

3 ;lilgON /CONCOM' C,CAO1,AN2,INITL
3 l7 (111ITL .EO. 0) GO TO 10
3 C
3 !5
3 CrI i
3 V;D Lq2

3TNITL =0
3 10 CONTINUZ

3 7 ( .EO.0. .OR. Y.EO.0. ) GO TO 20
3 7 C*X*i'2((&)-)+
3 $Y**M2*(*,*(&A)-X) )
3 rETRN~
3 20 F = 0.
3 PETURN
3 END

2020021000020
1 TN0D IMENSIONS 5 CONSTANT COEFFICIENTS $ POISSON
1 U'1<",$ + UYYS G***XXY*XY,+-.

X=0. , MIXED = C.)U + (-(&q)*CY-Y :Y))UX GCY)
2 X=1. 9 u=0.

2 Y=0. ,U0O.
2 '1=1. ,U=0.
3 FUNCTION TRU7CXoY)
3 TR~UE = 3.iaP+)***I-V*(.Y
3 PE T U RN
-J END
3 FUNCTION G(Y)
3 TZMP -Y)-
3 G = -,A*EP3*-PY
3 R1-T U W
3 END

MA1C;3 5-

2000021 002002
1 T!hO DIMTNhSTONS 5 CONSTANT COEFFICIENTS
I 1.LJ\'NO UYY$ - (a)L0= 7(X,Y)

-2 ~ D'RC-T $ HOMOGENEOUS

-2 V0. U=0.
'I ,, U=0.

3 FUNCTTolU T3?J-(XrY)
3 rO;,!D13I ',COUCC;V TIHOPIv

3 T3IDPI/G.2331S330717953/2. C- 1 *(CS (T-10? :Y)- I



3 TuNTIO 7Q -PY

3 CTP £CC3(T, ?L:

3 S. '1 "Q

3 S TU N 027
3 rp7ND

EC7

~ 3

i ~TUJ! DIThB7 'ONS $ CONSTANT CO'FFICIENTS $5 POISSON
LJi + UYY7$ = D2P(X)*?(Y)+P(X)*03P(7)

2 IJI3ICHLET
2 (3 *U=TiLJ(X,Y)

2 )< =1. U=TR7UE(X r')
2 Y=0. ,U=7RhUE(XY)

2 7=1. U=U(X7 -

3 FUNCTION T",UE(X4,Y)
3 TP't2 = 2(:o)*P(Y)
3 PETU2IN
3 END
3 FUNCTION P(X)
3 COMMON 'CONCON/ 1193
3 DITAi A, B'1., 0.'
3 X1 &A~
3 1 1. - (A
3 IF (X .LT. XI) CO TO 1
3 IF (X .GT. ',2) GO TO 2
3 DPHI= 3-A
3 DX X2 '
3 P I + PI(X1*3/fX*)3flH*XX)3(X2
3 / D"1-4 + 3~.~- I*Cl X-X1**3* (X-,2) **2/DX**S
3 UZTU2N
3 1 P =
3 ' TURN
3 2?P 3
3 ITU h
3 T00~
3 F'rwTONj O2(X)
3 COiW01 on CoCo-0:/i' n
3 '1, ='"
3 "'2 = i. (j
3 LT GO ' )CTO
3 G "fT. G') O TO 1

7P;hIT 3-A
3 DX -'
3 C3

3 C

3 5 S_

3

3 i

3 it-'3

1 '2 D E:C:;3 1 7 CN3 T C T rr r~~3



- I J=TFUT Y'.

3 L ) i 

FF JI-CR 1~C0 7

- 202C210S! 0 20 02
I ~ TIO DI>-!E[5IOHS 5 CONSTANT COEFFICIENTS $POISSON
I ktZK- I'YS$ = F(X,Y)

2 3iRITO3T $i HOIIOOGEIEOUS
2 0 ,. J=0.
2 1'l U=10.
2 0~o 1>0.

3 F''CT T TPLS(,7)Y
3 U --- (:(-.(5)-2+(Vl-(&B) )**2)
3 TPU

T
' L>(>*1-1 )n'. )

3 PETUlt I
3 EFI]
3 FUV 'TIOH F(X.7)
3 TEIl7 EXP(-;s*((x-.5)**2+CY-'&B))**2))

3 s'. T-2*nP *Y( -*(.*&A*CX2+-)*X1)
3 $

.3 UYY LN<(X1 *(-2.*&A*(Y-&B)*
-3 S -2*&fl:?-Y**3-*2. *&R*( 1 .+X'**

3 $ 4 & )'+ . (1.& -B
3 F n LSCN< + 07',
3 FlJI TU P1

* EQS ;-

2 -1r211 03210
1 'i] PLti~i !5 CONST.PNT, COEFFICIENTS $ POISSON

2 Y-I. U P1-'',Y)

2 '.=1 . U I 1 U ', '
3 FU ,.T TCV ' ry,7

3 _,I/ PT

3 53



3 S'<X = 12 *W4**2
3 S2 = 3,-S
3 S3 =S2*S
3 QX = (S*RX-R*SX)/S2
3 U>XX = (S2*RXX-R*S*SXX-2.*S*SX*RX+2.*R*SX-2)/53
3 CAL) = COS(Au)
3 SAL) = SINCA)
3 UXX = (&A)*(CAU*UXX-(&A)*SAU*UX*UX)
3 F = 2.0*UXX
3 PETURNA
3 END

'EOR

*N., 110 12*

- 2000200002000
I TWO DIMENSIONS
I UXX5 + UYY~$ 4+ (1.+SIN(&A*X))UX$
1. - C0S(&AR*Y)US = F(X,Y)
2 DIRICHLET
2 X= 0. ,U=TRUE(X, Y)
P X=l. , U=TRUE(XY)
2 NY=O. , U=TRUE(XY)
2 Yi=l. 9 U=TRUECXoY)
3 FUNCTION TRUE(X,Y)
3 TRUE = COS(&B*'Y)+SIN(&B*(X-Y))
3 R E TU."?
3 END
3 FUNCTION F(X Y)
3 BXMY &*('Y
3 UX = &B*COS(BXMYi)
3 B32 = &)(B
3 UXX -B2*SIN(BXMY)
3 U = COSC&B*Y)4-SIN(BXMY)
3 U'YY -B2*U
3 F = UXX +- U'YY + C1.4SIN(&A*X))*UX
3 $ - COS(&A*Y)*U
3 RETURN
3 END
---------------------------------- --- - - --

'EOR

*MACRO 13*

'EOR

* IACRO 14*

2000220002000
1 CONS3TANT COEFFICIENTS
1 UXX$ +- 2.~UYY$ + 3.UX$ -4.UY$ -U$ F(XPY)
2 ]IRICHLET
2 X=o. , U=Y
2 X=I. , U=TRUE(X,Y)
2 ~o. , U0o.
2 Y=1. , U=1. - 0.8*(&A) 4- (&A)*ABS(X-0.8)
3 FUNCTION TRUE(XtY)

3 TRE

3 0 *(Y-1.)
3 RE TU RN
3 END
3 FUNCTION F(XvY)
3 0 =(2.-Y) ,ALOG(ABS(X-.8))
3 P I.-.B8&A)**(2.-Y) + (&fA)*EXP(O)
3 OXO = (2.-Y)*G(X)A3S(X-.8)
3 O,,XD -(.Y=()*/X.)*
3 5~0 = -ALOG(ABS(X-.8))
3 DYYO 0.
3 U),P = :'1f)l0EXP(O)
3 D*,XP = &,))*DXXO*EXP(D)4-(&A)1J,-XO*-*2*:EXP(Q)
3 M'P + 8O(A*X(2-)AO(A)4
3 e0 (,,A)*D'9O*EXP(O)
3 DYY~P -.8*ALOG(&A)**2*EXP((2.-Y)*ALOG(&A))+

52



3 U = Y.- *;-

3 UN ='hDX",P + (l.-X"'-Y)*(Y*Y-Y)*EXP(-X-*Y)
3 UN,' = Y.;01XXP-Y*(Y3Y-Y)*EXP(-N*lrY)(2.-X*Y)
3 UY = P -, Y-,fl7TJY + N* EXP(-X*Y)*(2.*Y-I.-X*Y*(Y-1.))
3 UVY = 2.-'"DYP + Y*DYYeP + X*EXP(-X*r9)-(2.-4.*X*Y+2.*X+
3 $ (X*Y)**2-X*X;fl')
3 : F =UXX + 2. :sUYY + 3.*UX -4.*UY -U
3 RETURN
2 EN-D
3 FUNCTION 0(Y)
3 G=1
3 IF Y V LE. .8 )G -1.
31 RETURN
3 END

MA[ICRO 15*

2000200002000
I THO -DIMENSIONS
1 UIXS + UYY$ + C&A)/(Y+C&C))UYS =F(X,Y)
2 OIRICHLET
2 X=O. , U=TRUE(X,Y)

2 N=1.# U=TRUE(X,Y)
2 Y=O. , U=TRUE(X,Y)
2 Y=1. , U=TRUECXtY)
3 FUNCTION TRUEC(X,Y)
3 TRUE: = (W**C&B) + COSCX*Y*Y)-l.)*X*X*CX-1.)**2
3 RETURN
3 END
3 FUNCTION F(X9 Y)
3 Fl = Y**&H + COS(X*Y*Y) - 1.
3 DXF1 =-Y*Y*SI-NCX*Y*Y)
3 D,'XF1 -Y-:.*43;COSCX*Y*Y)
3 F2 = X*X*(X-1.)-*(X-1.)
3 DXF2 =4.zX**3 -6.*X*X + 2.*X
3 DXF2= 12. .XX-12.,*X+ 2.
3 UX DXrFI:*F2 +~ FlV:DXF2
3 UNX = XVFj*F2 + nXF1*n,,xF2 + DXFi*D)XF2 +FI*DXXF2
3 DYFI =&I33tY*(&B-1.)-2.O* X*Y*SINCX*Y*Y)
3 OVYFl = &D*C&B-1. )*Y**(&13-2. )-2.O*X*SINCX*Y-*V)-
3 s (2.O*;X*Y)**2*COS(X*Y*Y)
3 U'? DYF1*-"F2
3 U'?' = yyF1C:F2
3 F = Ll'N - U'?' + (&A)/CYI-(&C))*UY
3 RETURN
3 END

2000200092002
1 700) DlIWLNSIONS
I Ut -3'+ U'?Y$+ (S00./(230.*Y-1.))U9S -I/B*
2DIRICHLET $ HOMO3GENZOUS

2 ",=o. *U=0.

2 N=113 U'0.
2 '9=0. *U=0.

L Y=&H U=9.
3 FUNCTION TRUECXvY)
3C

SC

3C *MACRO 16 PARAMETERS*
3C **

3'C AI B

t3 Il I

KC 101 2*
3C*
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3C3C

3 REAL n-P.,SL(G), Ti.-'E 20,20), 03.D1(20), 3311 2(20),
3 7 T!:tt1')1, ;rl00 .T.23(100), TI:4(103),
3 0 T 3I 1 T" (1 0), ":23(.109), T23-4 100)
3 F JU - .u L CZ 0 j ., L: ; C T 3 1( ) ,
3 $ (Ti 3L(, 6) .T.;-32(1))
3 $ 1- ' E( 1,I) , T,% 13(I ))
3 S' , (1 1 , Tc,-34 I
3 E3ATq P!.,13 3 2, 20/,
3 DATA C-i]T' . 0 00,O, 0 05!33!S. 0.1052332, 0.1573947,
3 F0.2105S33, '.2 315.9, 0.3157335, 0.33Z1211. 0.4210526,
3 $0.473.-32, 0.52-3153, 0.5733474, 0.6315739, 0.C342105,
3 S0.7363-121, 0.7394-37, 0.3421053, 0.8347353, 0.9473384,
3 SlO100000/
3 DPTO 91D2.'0.0000000, 0.5163153, 1.052631G, 1.5739474,
3 S2•I0231. 2.G31573, 3.1573317, 3.312105t 4.2105233.
3 01.7 '33: 3421, 5.2S31573, 5.7331737, G.31573-25, G.3-121053,
3 37.33342. 7 . - 3.3 3110. :323, 3.94173334, 9.4735342,
3 010. 00000/
3C
3C APPPC-.:![I!TE 2_UTT 7[I O PnCLE7 USN S
3C P3-C1 ur.. I r3ri'-',> (3 X 3 3;9T T)

3C
3 ATh T2!' . 0)9)009 .0)00), 0)0009, .00000, .000000,
3 $ .1o0l0,, .o 10or. . 603031'. .000000, .00000, .000000,
3 0 . 0 0 -1. 0 .)000, C 00000, .990009, .)00, 000000,
3 S .00)0)0, .100000. .!03003, .00003, . -43732;3, .752193,
3 S .845004, .337101. .2.357, -. 2-32313, -. 235!1!,-1.349772,
3 --.614!37,-!$141.,-1.3<3T72, -33!11, -.232313, .238576,
3 0 •6871ri, .3-500 , .75213, 427223, .0"00 0 .000000,

3 5 .137043, .27', .2700., 224213, .11_2-55, -.0441762
3 s -.21L - .35103.- -. =204, -.- 36, 04 -. 35I-i0G, -.212203.
3 s -. ^14732, . 112455, •22<;43, 27303, • 2,?3351, .137048,
3 0 .0!-.0, .0000100, -.003242, -.003557, .03720, .020541,
3 0 •01:0W6, G71749 .105132, .130278, .1'3314, .143314,
3 S .130279, .10S132. •076174, .015045, .020941. .003720,
3 S -.003557, -. 0)32 , .000000, . 0000. 033, .019330,
3 5 .030544, .044457, .OG03S, .077176, .03273, .104903,
3 S .111355, 111355, .1041303, .0-2739, .07717G, .060368,
3 $ .044457, .030544, .019330, .093333, .003000/
3C
3 DATA TI2/ .0000O, 013371, .023502, .0-3743, .051349
3 S .0333, .076176, ..33.342, .091223, .033016. .03016,
3 5 .094323, .03632, .07T175, .0333, .051349, .0.., 3,
3 s .022502, .013971, .;00000, .00000, .015353, .0257!,
3 5 . 4234-3, .05403;, .qs.00, .7556. 0234 .3F23 0.0!'-3 00'323. .03330, .02324. 0'9 0"03 n)3:3t 0 33- 9 .01..... A, ,074555, OSIEO0,

3 z ,,, f042343, 2 3741, .035)533, .000000 000000,
3 0 1)'g73. .31.077. . , .- ,,, .3 70. 0,2450,
3 0 ., . , 3333 , 0 .r ,'3 , 0. .25,-- . . 9 3 73 3, .0 - 3 .1 ,
3 0 .> 7 :J, 03437 5, r, r5 , n,3 3 , .3' 77, 0C,< -T.
3 .P 0' . 000, . 733, 031075. .3 377, 05S
3 0 . 3. 0 . .3 , . 707 , 7 " -5, 7 , OS - ,
3 0 . 3 , 7 3 ,- -1 - 0 . 77

3 - ('3!75, q13(3, .1000 01, )030'<9,,
3 $ :5 .*) 7, n= -, 3,== _ .05 52 , r' '7 , ' " ' 4 , C= 'U-5
3 . 2 07 1, 30- , -2'1, --. r . _

3 . ,37, .031"27, iS '5,
3C
3 DATA _ T 7"/ .30-1, . ' , .0772, .05P130....

3 0 . '7_(' 9'1 3. . -'0003, *;-O:O j, ." .. l,1, OT 05

3 0 :21? [ 3. . .~'U "" - r '3. ..1.. 5 7 7 " .4! --3'rY ,3,: 1 . G7' , 3, 3413 .
3 s . i S 1702 . o , S2 U- , ". ', 7 7nT2,

3 0 . . .- 3S,
3 0 . . "7 7' 1 ., 33-40, 0 <403,

3 .* - i V 1
3 9 3 ,
3 5 " - ,7:- S " : 7 , q3 :- ?:_75, 6 7

,. , ,-, a .? -'-9 .01:<.i3 7_3, 0.14';3 ,

3 , . ", . ) , :_3 .' , . , .021571,
30 , 3, ,2 7"] 3, . 0,17 76,
3" , ;, , 3 . .. n, 3 0403,

-3



g :.,Li27. . .73 '7, . .7-75, . 277F, .:2 'in 7.

4... :?2, 0' 9.3, .i41513,
0 9i-3, .4 1?3,

.05,.027
1 I', I. ' 7 I' ) , '- ,..3 3, 0? o3 9 .0;5' 0,

7 "," , .,3 . , ,- . 3' -, (.16.3 73 5.

.3.1'- : j: 1 , . 7p, ' '_ "72 , 3 I9'390, i.%n,-0 ,

-'0 3, ' , 'Ig 7,' -1- 2, 155 0 LoLoor3.- 0, '- ,, , T.,)S_, 3, q 01) s0 . 00C S,

3 3 n - ii , "j:ib ', ." i-iS. n'jfl3U 3,ujj E, .000u00
3 3S 1 f ,3, .2 . _3 05, .01 345,

3 . 3 .. , 1 3n"530, -.. '3-.99 , .01) 30 , .CC'000 ,
,' v7, )oo, .Co0on,

3 ..,¢':3.'., ,qi?,?O . 7 30n',, V9 V,? 1.?35 07, 2.82000J,
i: 3 ""r'" 40 - -n . , . 1OO 0 39 '32. 7.30305, 7.700 00,

3 '3 0 q ] , ." 0:'0 9 C.800 .03 ', 6.0 3. 5.20
: , 2 '3, .'"D "0, .00)0]0, .000000,

nO ~ ~~ 2 2 <f33 JOAO50/.5211

3~~~ 1, 'CJ7 T r3', .9073730 0.<61828.o

.)000, .- 00 4 .3350 7, 2.46 E61,
33',0, 4. - . 704" , 7.0020 5 7.040

" } 72--', 7.":s/%, , ,-. .- s, 7.--.s2 ''-5, 6.7 04SS 2, 5.S0 5 9

4, . '700 T . 0000. .00 990, .000000,,, . 7 ', . -'322-4, 2.035337, e.3454 ,. ... "' { ... 3, .Bg~m 1, 2.312,93,
3'ii n.7"1 , 2.72333 0. . 32__ .30110,

1 . ."7 . . , .9. ..S .007212, .007204,
1 97D ' , ."' 1[3, .03443, .00413, .00413,

7 -; ,'2'3, . .00S 50, .00724 .007212
, : --3 ., 9 30. .00000, .0373, .017273,

S-711 0, • .7 _373, .05590, .034547

7'5317, .(0,,3 90, flE2Z3, .030140,
3 1 3 , 1727"3, .0'37,3, .000000/

3 . . 05 . ' '34 3-, • ') 0, .03 204, . 03S406
3 .'7705547133, .,437449 01357t ,049517,

3 ,! 4 ?9,D41C ,rjl 41151, 03406, . 030204
3 . 3 2- .06093, M' 000, 3013329t .025208,

3, . 3 3, -055 -3, .057075,
,3, .051 4, .047590,

3 * ' 3. 052524

.... .. 3 00, .000000,

-.. T -i -SFT7 ." '-' ..: J , ,'-"'1l3 93 7 , . 5 5 ,

..- :3£ :1 , 1 R : 1 40-2l5274 ,

- '77 . 0, 55 3 14 3

. . S 2 -: 3 , .014" 95,
0' 7 .0 10 , " 7, C 3-325, .04,..! 57,

37-I,,- 7 ', .O378259

3*3 ' :" -..'". "'"",.'',2G , ,R7 3 :; !7, . "3 7 1 ,

-: . ' , . ' 144, 0271S5,

,. . . . , .. 3 1 3 75 0/r23

... . . 7., 7,..: , . 305E 94,

* ' :., . :, 2a .!.3 - , 0 O000/

.0110007,

17-1
? : :' • . 1 . ']:", .:L-.2:5 31::73, .03-2--g

? . .. , t "* 11L-, .r " L ' ':, -;2O, 9 0, .0000009

.. ... I OX ". 79

~ ~ ~ ~ ~ ~ A .: 02, 1 '3 '_T ', ,! !4 0 ! 57o
'~~~~~~~~~ ,-). . ' .., .::2 '3 7 3. .0<7253,

-::, . :-"."3 , o-:13i3, .... 2_-,T ... 0 -



3 0 .030452, .032039 .03S241, .033474t .0297609 .024867,
3 S .01834G, .010412, .000000, .000000, .008743, .015339,
3 S .02032G, .024124, .02G9S8, .029070, .030554, .0314S4,
3 $ .03195G, .031956, .031494, .030554, .029070, .026968,
3 S .024124, .020326. .015339, .008743, .O000jO, .000000,
3 .OGnl, .011414, .014841# .017417, .019320, .020716,
3 S .021GC3, .022318, .022623v .022G23, .022318, .0216S8,
3 S .1207169 .019320, .017417, .014841, .011414, .006701,
3 5 .000000, .000000, .004005, .006463# .008163, .009448,
3 $ nl0333, .011066, .011545, .011846, .011994P .011994,
3 $ .01134S, .011545, .011066, .010383, .009448, .008163,
3 S .006463, .004005, .000000, .000000, .000000, .000000,
3 s .000000, .000000, .000000. .000000, .000000, .000000,
3 $ .000000, .000000, .000000, .000000, .000000, .000000,
3 $ .000000, .000000, .000000, .000000, .000000/
3C
3C INTERPOLATE NUMERICAL SOLUTION BY OUADRATICS
3C
3 CALL OUADRD(XY,TrBLE,GRID&A,GRID&A,NGRID,NGRID,NGRDD,NGRDDO,
3 $ DERUSL)

3 TRUE = DERUSL(6)
3C2

3 RETURN
3 END

'EOR

* NAC2O 17

2020021002000
I TWO DIMENSIONS $ CONSTANT COEFFICIENTS $ POISSON
1 U,', + UYY$ = F(X,Y)

2 X=O. , U=TRUE(XY)
2 X=l. , U=TRUE(XY)
2 Y=O. , U=TRUE(XY)
2 Y=I. , U=TRUE(X,Y)
3 FUNCTION TRUE (X,Y)
3 COMMON /CONCOM/ A,B
3 DATA AB I&A,&B/
3 BX3 (D- X)**3
3 TRUE: Sill(X-Y+.5) + EXP(-Y*Y-(A*BX3/(I.+BX3))**2)
3 RETURN
3 END
3 FUNCTION F (XY)
3 COiMON /CONCOM/ A,B
3 BX = (B*X)*-3
3 DDH = 6.*X B*B3
3 DH = DDH*X/2.
3 H 1. + OH*X/3.
3 G A*(H-.)
3 DG = A.DH
3 FE= G/H
3 DOG = ADDH
3 D7E = DG/ - G*DH/(H**2)
3 DDFE = (H'tDG - 2.*DG*DH - G*DDH + 2.**DH*DH/H)/H**2
3 S =FE FE
3 DS = 2.*FE*DFE
3 DDS = 2.*(FE*DDFE + DFE*DFE)
3 SINXY = SIN(X-Y+.S)
3 EE = EXP(-Y*Y-S)
3 UXX = -SINXY - EE*(DDS-DS*DS)
3 UYY -SINXY - EE*2.*(I.-2.*Y*Y)
3 F= UX + UYY
3 RETURN
3 EHD

'EOR

.-1: - 13

2000200002000

1 "l'!D DIMENSIONS
I UX;<$ + (!.+X Y)UYYS + COS(X)UX$ - EXP(-X)UY$ + 3.U$ = F(X,Y)
2 D!RICHLET
2 %O. , 'J=TRUE(XY)

so



2 X=1. , U=TRUE(X.Y)
2 Yi=0. , U=Ti UE:-(X.Y)
2 Y=1. , U=TRUE(XPY)
3 FUNCTION TPUE(XtY)
3 COMMNON /COiNCON/ A,B
3 DATA A.B '&A,8&B'
3 B N3 (3 (-X)*3
3 TRUE = EXP(-Y*Y-CA*BX3/(1.4-BX3))**2)+SIN(X-Y+.5)
3 RETURN
3 END
3 FUNCTION F(X,Y)
3 COMMON /CONCOM/ A, B
3 BX = (B*;.X)*,%3
3 OOH = 6.*X*B**3
3 OH = DDHX/2.
3 H =1. + OH*X/3.
3 G A"(H-I.)
3 DG = ADH
3 DUG = (+*DDH
3 FE =G/H
3 DEE = OG'H - 0*DH/(H**2)
3 DFE = (H*DDG - 2.i*DG*OH - *ODH +2.*D*DH*flH/H)/H**2
3 S=FE.,-FE
3 OS 2.*FE*DFE
3 DDS =2.*CFE*DDFE + DFE*DFE)
3 SINXY = SINCX-Y+.5)
3 EE = EXP(-Y*Y-S)
3 u:,'X = -SINXY - EE*(DDS-DS*DS)
3 UYY = -SINXY - EE*2.*C1.-2.*V*Y)
3 UX = -2.*OFE*FE*EE + COS(X-Y+.S)
3 U'? = -2.*Y*EE - COS(X-Y+.5)
3 U = TRUE(X,Y)
3 F = UXX + C1.+Xc-,Y)*UYY + COSCX)*UX-EXP(-X)*UY+3.*U
3 RETURN
3 END

iO 19*

- 2000002000202
I TWO DIMIENSIONS $ SELF-ADJOINT
I LI(X,Y)UXX$ + W(XPY)UYY$ = FCX,Y)

2 HOMO1GENEOUS
2 X=0.5 *UX=0.

2 X,=1.0 ,U =0.
2 V=0.5 *UV=0.

2 Yt=1.0 ,U =0.
3 FUNCTION U(X,Y)
3 COF 13NC /CONCOrI/ PI
3 DflTA PI/3.14159265353979/
3 Wi = (CPI*COSCPI*X)*SIN(PI*Y))**2 +
3 s (PI*SIN(PI*X)*COS(PI*Y))*:z2)**&A
3 RETURZN
3 ENOl
3 FU 1NCTION TRL'ECX,Y)
3C 0'1:11DM /CONGOM/ PI
3 TRUE = SIN(PI*X)*SINCPI*Y)
3 PRE:*TU 7?N
3 END-
3 FUN CTION COXU(XqY)
3 crrni~-i 'CONcoM/ PI
3 CD>? ,U = (&A) 41C, Y)*( 1.-1.(&A) )*pI*pI*S1NC2.*PI*X)*
3 $ C03(2.API*Y)
3 RETUR N
3 EMT)
3 FUH;CTION COYU(XPY)
3 COjiMiOM 'CONCON/ PI
3 CIJYU = CDXU(Y,X)
3 RElURN
3 END)
3 FL'NCTION F(X,Y)
3 COMM:'ON /COMCOM/ PI

d3 r!8 = PI PI
3 5Ii:PI-,X = SII(PINX)
3 SIMPlY = SIli(PI*-Y)

S1

.....



3 CiLJ C-T'5
:3 Tc" P 3 N

:3 TL ST-n -7

3 T Li~ j4p3N7

3 F N Tj',' + -!',j") + CDMXU(X.7)':,TUX + CDYU(X,7)*TUY
3 NL4 .

* NKCPO 20

2J010 '1fl2 0 00
1TO i :3T2NS

I u w 'P:TrUECX,Tn)U$ =FCX,Y)

3 FU>CTIO - y)
3 TPJ:- 1 Iu)iI()+ (&A3)
3 PETLH?
3 END.7
3 Fu1'>CTlTOH F(,'
3 U = 10'lJi'H~)+ (&A)
3 WJ= E-: 9 U)
3 u:x 1 J)-TX -T7
3 U?1  10 7i, H 'X) U0AI17)
3 FL, + U~f N
3 NE-TU i
3 Ei 1D
3 FUN)CTION F- I'2)
3 PH I I ': 0.(-*2
3 RETU NI
3 END
3 FUNCTION D)HI(2)
3 71H =200. 1' .5)
3 :o= 2Z1.
3 H= 'n
3 C Z.- 7

3 DONHI : s + 2mns+ D':DH-xC + 2.)EXPCH)
3 1PETU I
3 CUT)

EON

* r'cp-j 21

EONP

II:D Dl 7 -. *;
I ~ !~ cr ~', r)YJyI+ D-X!4&'c(Xq )'JMS +

-2 '0 '

2

3 1UT

3 F~

3 F.T171

3 DE-)
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3 FLK.CTION 0XL'3(X.Y)
*3 C!):,1 JO 'cori'1 PI
*~ 2 1< -PI;:SIH(2I:X) (PC'?)+l*)

3 lV' cn3(FI-,-X>)f1P(?)
* -~ H 'SflRT(UX:'UX + U'?*UY)

3 =I" -I:COS( PI.22YM P(Y)+l.
3 U'?Y =P S (PIX)*DP(Yw)
:3 Hl~ UX*UV&:,IJB-:UXY)/H
3 ''-i3- (&3-,- )SCI((H)H)**2*HX/H

I'll))*Tj3NH ( (113)41V) HX/H**2
2 -FTTLN

3 CIAO
3 FU'NCTION IWW3(X'?)
3 (DOiN *'CCNCOU1/ PI
3 LX =-PT S1Ht'?IVX)(P('?)+1. )
73 Ul' Cot, PI .X) OIDP('?)
J H ERRT(U",' " + Ut-U)
3 LV'? CO -(Ri 0 0-122<'?)

3 HY (UX -UN' U'' -U'?)/H

t13 = &)* (SIB)z3-ECH( (&B)*HY*--*2*HY/H
C-.s -(&R)*TANHC(&3)*H)*H'?/H**2

FLCINFiX,'?)
3 COAHC'iN /CONCO1/ PT

4 U'? = COS(RI*X D13p(y)
3 U'?'? COS(PN--X)02P(?)
3 F =iB3C(X, ')*-(UX"X+U?')+flX.L&CX,')*UX+flYW&C(X,Y)*UY

3 EU]i
3 FUNCTION P(X)

3 nfTfl (, B, C '1.0. 0.0. &D/
3 X1 =.5- C
3 X22=.5+ C
3 IF (X .LT. Xl) GO TO 1
3 7 0,1 GCT. X<2) GO TO 2
3 LHI=9- A
3 DX =X2 -X1

3 P' A + 02r1C (XXI)**3/(DX**3-3.*DPHI*(X-X1)**3*(X-X2)
3 $- /DX22*4 + B.*DPH I*(X-XI)**3*CX-XA2)**2/DX**5
3 RETURN
3 1 P=fA
3 RETURN)
3 2 P :-l
3 PETL 7N

3 FU:!CTION 012o(X)
13'i' r). B. C /1.0, 0.0, &D1/

3 0' .!T. X!) GO TO 1
1  GT. X2)GO TO I

*~ "I

MP~ ~~~0 3."DPHI- X-l*.:2( 2-1)2 -22 ):r-X)**(-2

'12 'O"PHI*(X-X111 *3*CX-X2),flX**5
CE TURN

3 1 DIp= 0.
3 P TUrlI

flVIM ' . 3. C /1.09 0.0, SD'

T? (.LT. XP) GO TO I
* iF C2 rT. 2 '2) CO TO 1

7,-I; 1 2B

3 1,3 =PH /DH,0::%3

IS4



3 C4 = -3.*DPHI/DX**4
3 C5 = 6.*DPHIDX==5
3 D2P = 6.*C3*(X-X1)+G.*C4*(X-X1)*(X-X2)+
3 $ 6.*C4*(X-XI)**2+6.*CS*(X-X1)*(X-X2)**2+
3 $ 12.*C5*(X-X1)**2*(X-X2)
3 $ + 2.*CS*(X-XI)**3
3 RETURN
3 1 D2P = 0.
3 RETURN
3 END

'EOR

* MACRO 24 *

* 2000200000022
1 TWO DIMENSIONS
I UXX$ + UYY$ + W(XY)UX$ = F(XY)
2 MIXED $ HOMOGENEOUS
2 X=0.1 , MIXED = (&B)U + (1.)UX + (1.)UY = 0.
2 X=1.O , MIXED = (&B)U + (I.)UX + (1.)UY = 0.
2 Y=0.1 , MIXED = (&B)U + (1.)UX + (I.)UY = 0.
2 Y=1.0 MIXED = (&B)U + (1.)UX + (1.)UY = 0.
3 FUNCTION TRUE(X,Y)
303C

3C *
3C * MACRO 24 PARAMETERS *
3C * *
3C * *

3C * A I B I C ID *
3C *------- I -------- I---------I *
3C * 0.25 I 100 I -0.10 I 1 *
3C * I I I
3C * 0.25 I 1000 I -0.10 I 2 *
3C * I I I *
3C 0.50 I 1 I -0.01 I 3 *
3C * I I I *
3c 0.50 I 10 I -0.10 I 4 *
3C * I 1 1 *
3C * 1.00 I i I -0.10 I 5
30 * I I I *
3C * 1.00 I 10 I -0.10 I 6 *
3C * I I I *
3C 1.00 I 100 1 -1.00 I 7 *
3C I I I *
3C 1.00 1 1000 I -1.00 I 8 *
3C * *30 ******************************************************

3C
3 REAL DERUSL(6), GRID(20), TABLE(20,20),
3 $ TIBI(100), T!B2(100), TIB3(100), TIB4(100),
3 s T281(100), T222(100), T283(100), T284(100),
3 $ T3131(100), T3B2(100), T3B3(100), T3B4(100),
3 $ T4131(100). T4B2(100), T4B3(100), T4B4(100),
3 5 T511(100), T5B2(100), T5B3(100), T5B4(100).
3 S TGBI(100), T6B2(I00), T633(100), T634(100),
3 $ T7B1(100), T7B2(100), T7B3(100). T7B4(100),
3 $ T8B1(100), TB2(100), T833(100), T8B4(100)
3 EOUIUALENCE (TABLE(I. 1) , T&DBI()),
3 $ (TABLE(l, G) , T&DB2(l)),
3 S (TABLE(1,11) , T&-33(l)),
3 5 (TABLE(1,16) , TD14(1))
3 DATA NGRID, NGRDD/20, 20'
3 DATA GRID/0.1000000, 0.1473984, 0.1947368, 0.2421053,
3 $0.2894737, 0.3363421, 0.38421059 0.4315789, 0.4789474,
3 $0.5263158, 0.5736842, 0.6210526, 0.G684211, 0.7157895,
3 $0.7631579, 0.8105263 0.8570948, 0.9052G32, 0.9526316,
3 $1.0000000/
3C
3C APPROXIMATE SOLUTION OF PRO3LEH USING
3C P3-Cl COLLOCATION (0 X 8 GRID)
3C
3 DATA TIBI/ 5.947140,-1.935312,-1.84SSS, -.G43261, -.367066,
3 $ -.275830, -.190552, -. 135905, -. 104104, -.079619, -.062147,

G5



3 -) O n, - 3. .0 '-7 3

3 s :3, 21 1

3 .13'~

1 i 1 3

3 <J 3, PF
3 3F 'f3 3
3 -, '511CC

3 .- 7'3,-- .

3 j37 P, P 2, 1 -'r'

3 3 -3 2 3 0 0' 3

32 7' i l 7 1 7 2 1 P33 ,3 1- 'l') 1 . *331 , 1 CE 7,-

30 Ii E, 3U: T -2 J 3 * l 0
3 ~ ~ ~ ' 7,q

2  
in'p1

3 .' .. .,.'J-c2 , -~c~ij2,1.Lar:3,1.(2 ,
3 3 ,2 3, ,<B3 370, *2335 .2273 Z

3 ~ ~ ~ ~ 7 2 .23? 2, .122, .1U1 1830 U

3 ~ P21~ ) -, '1 1 ,3 1-~ r 0
3 3 U ' 1, 2-35O, -'O US ~ 3

3 31 21302, I~' .ll" 1-f I' .3 16 ?
3 , 12 , K r<3 5 7 5, '35, 4

3 3 2 ID, 27 1C 13 , !E,' ,

3 SOB ~ ~ ~ 29

3 5.. 1J 17~ ;P<3 Z''3 2 3 1 5
3 131~CC ff2 '3--2, '37 52

3p I p7 I= i0'B P 5, , -(3 3 lC 113 ,

3 2 3 2 3 3 5 03, E:E /

355
3 3 211GE ' tZ2, A L- ' 1 73 .134732 I j2,,

3 ,'-" 15-21, -031,j, ~ j'"3
31 0 5 '7a f
3 1 '3 '1 5 g,11 127 93

3 3'- 3. ' '3, 3
3 ~~~~ ~ 9 1 1p 7''K, I7(' -7

2,1 C-, 2
3 - 31 Ei '4 - '' , 4

3 '22 3' -I 3 2 ,

1 2 - , .-: , 632

0C: 27 S',37

3 fl(') 33o 3 C ,

3 1 --DI'

3 ,J .'1 - 3 3 I

3 2,1 T'l T -'7 1 , 7

3 5..17 .- - - - - - - - - - - - -- 0

I C,;-I 17 ,- 3 ,



17ri- T - .. ,0n 3, .321725,

Fr -- 31, 3 3 3 2 8. C,7

2G 1V 3

3. : 'iQ3 3- <. 3 .3 ."17rij , -. l 31, 3. . 0 .03, 2 5537'8

I~~ t.~2 7 z2C7

4, - , .7 33, .22.'5?,2 5 !:" :6 . /° , 1).7 , 07, S - 32 . , 2 ::533,3, 2 eSH .,

3 o3 .. 1 ., r 73 9 '2:.73, 3.9.'VSESZ.

3 1. . . 3 - .3, .3 02230,
3 ~ ~ ~ T $ 3.. ,i 7 3, 2 3 . !5_0 , .2-E305, .06!816,

3 1-35 T- . 3 3 (D 7 03 73 ,~

3 ". 05 ,, P'j0 , 1-- F53, .::7-33, .OC2S ,
_3I; 3 3 ., 7P . ._ .00'2(2, -.0 - 8.,

1'3 3 7, .'-_ ,_, 3"57- 'i 3, .0253G,
3 S .1 , . 5 -, . S .3 , 3 7. 2.3 - -. 01320,
3 It-130, .. 3< C"0 .G-234.S ,

.. 3q1, .07S2 9,

3 17-0 "r'" 7 01..1 7

3 , 1 '3 3,1 .02371 ,

73 3, '1).:'3 22 :. 9 , j :o " ' ¢
. ... 90 1 =- '4 4.1 17 i .537, 1 3?<64S

-C 
.0034314 /

3 7 "37-.35, .4_1,. .,

3 - , .'7 , , .3 3 4 41,

9 , .:10,3 , 0 -~ -3 .0 c *3152

-I33,4, 7 .1 0739, .107329,

3 0 , - S1, 1753, , 201 8723,
3 1 3

2 37 i , .0116-10

21.7 , .7 413,
33 , IS 12,

3 Z, 0 .3, .. ES00,c3

-- 2 2:: 4/

-a h .T'', . , -'.7
7  

• I$3"3 - 7 3 59ZZ 3 ."3N 1,

7~~£ 3 Z. 4!771

.3 :; .*' -"-. -' ."_) , .n '4_i ,- ri_ -C,--=- c 7 S3 , .q3 e *...

S.-7 ,, . 1.J, ,

-3,

3 7,5 37, . ( !0 3,

. 5 ',Z:', _, . Tn O . = :72, qic :: , 0023 2, - 0 33 ,

3 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ . 5 .._ -"- .- q"2_ ... 9 0dS , ,0:9 5

l," -- ." -,m . '7 o o ::n = . : : -7 , 5,0( g

.'3",), " 7E9. .?.:3 32, 733!'5 -'!. ' , 4.03T 975



"3 7, . T) n ' 7, :"1 - 9 7 ,",7, T
., n -7 , '1 .1'm', . r.."3"1,. 5. ' t5, 5.130446p 5.0869259

.3. '. *1233 4.072-27, 4.1232%2, 4.911714, 4.877390,
-' , . 773-, 7.7",f.175, 4.7-17 0, 4.CS3202, 4.65FC81,

l. G 7'3 , '.731 C3, 4. 3.r30, 5.033706, 5.01C240, 4.S62055,
4. .??'5K37 '.o S:2 , 4.312430, 4.781205p 4.750049.

S1. . 4. 1:]31, 4 4.3T25, 4.589229, 4.554929,
.J 113, 4 .444403, 4.405179, 4.3 4635/

TF-:,T. 4T30-3" 4.7P7270, 4.74S937, 4.703533, 4.677064,
,, .- -120- .531534, 4.5220-2. 4.533432, 4.506419,

L:4 l7 4.412!. 4.41,351, 4.331733, 4.347343 4.312928.
3 4. 277054, 4.P.3331, 4.201!431, 4.S01234, 4.580033, 4.544893,
3 t. ".1)7, 4 .4GS-D5 0 4.4!S 53 4.433081, 4.410342. 4.384918v
3 4. 3 "15, 4 .3_'723, 4.305033, 4.277039, 4.24S782, 4.2165=3,

, 5033, 4.1i75-!3, 4.08151. 4.044304, 4.404801,
3 -1 .SS3 3, 3.4322, 4 .27911, 4.304S233, 4.281776, 4.259303,

3 ,G5 4.p!353, 4, 4.13927, 4.113793,
3 - 23. 4 3570-'.4, 4. 0 $32, 3.335035, 3.e33130, 3.9288£3

3 ,, .2 - 39-1,13 4. 57332, 4.17327't 4.1511201 4.130714,
1 ,0h9O0 , , 7 3 3, 4 .073-1, .-.!2 . 4.027537, 4.004816,

-).I. ', 3. 315, 3.S303599 3.90332 3, 3,87119, 3.845039,
ol ( 3.25!3, 33..775 4.0-4214, 4.024314, 4.002615,

3. -377, 3.7S5373, 3.247210, 3 .. 29, 3.911333, 3.891520,
3 2,.;3, 3.75i00I3, 3. s2-73, 3.303423, 3.731433, 3.756458,

3 3.72307, 3.700023, 3.G72144, 3.540,333. 3.607451'/

.. T333/ 3.377023. 3.353012, 3.37.243, 3.322056, 3.806255,3 1 .9, 3.'74335. 3.757511, 3.72--733, 3.721334, 3.702265,

2 h,; 3.n0'04G8, 3.637G43, 3.6i3"371, 3.53 3754, 3.5617S5,
? .5,.03], 3.504234, 3.472.24, 3.717270, 3.693190, 3.682543,

D, - 3.7730, 3. 5333.3 3.G39273, 3.624333, 3.60298, 3.593554,
3 3.57-019, 3.559065, 3.54018, 3.320423o 3.499033t 3.476846,
2 3.-153 31, 3427792, 3.401390, 3.372398, 3.342801, 3.563q81,
J -3.5:2,72, 3.5323339 3.513918, 3.507435, 3.494937, 3.481631,

3.,S-G32, 3.452553, 3.433020v 3.421183, 3.403G70, 3.385748,
3 3 3 573, 3.345030, 3.322346, 3.2S3537, 3.274129, 3.246930t
2 ' 3.1 744, 3.415339, 3.401353, 3.333231, 3.37S647. 3.365409,
3 3.-b-353, 3.342176, 3.323352, 3.313277, 3.302416, 3.287238,

- 3.271273, 3.2543541 3.239003, 3.2!9$96, 3.195974, 3.173356,
3 31-1123, 3,!24322, 3.097189. 3.273321, 3.260527, 3,249165,

3.2'3331, 3.2231139 3.213415, 3.298230, 3.13810. 3.184355,
3 3.172!0, 3.153105, 3.143348v 3.12833, 3.110340, 3.093186,
3 0 3.07337'0, 3.050332, 3.031203, 3.007057, 2.a38359/

3 DATA T3B4/ 3.135G93, 3.124331. 3.114472, 3.105507, 3.098761,
3 3.037111, 3.073031, 3.03770G, 3.05333, 3.0453a5, 3.032543,
3 3M 3..1 3, 3.005133, 2.233235, 2.373095, 2.355378, 2.935807,

P .. !5723, 2.,q]3150, 2.233483, 3.014093, 2.5--223, 2.983C25,
3 2 2.D753!, 2.$-7704, 2.533510, 2.9509-9, 2.941769, 2.931S20,

2o. 1449, 2$!0I.15, 2.337337, 2.334332, 2.870903, 2.855858,
2 ,3-37'', 2. 7r243, 2.303101, 2.732411, 2.753750, 2.870353,3 20 ' "

2 .T %, .$323, 2.550000, 2.342237, 2.935439, 2.82S379,P 0 111r4, 2-3103, 2.301!23, 2.73!353, 2.730291, 2.766359,

3 2 2,7773, 2.?q 20. 2.7277C2, 2.711345, 2.8='3404, 2.675485,
0' .2i22, 2.7434, 2,733391, 73740, 2.727044, 2.721161,

2 7!1'1J , 2, T73302, 2.701132, 2. )271, 2.634229, 2.674873,
2. 1: 3, 2, "'3, 2.S43020, 2.$30-35, 2.617753, 2.603157,
2 2 73, 2 ,57344, 2.55i87G, 2.Gl92:52, 2.6!4955, 2.6117ES,
L 3 , 2o'1_710. 2.533016, 2.531 9, 2.5C3371, 2.57G355,

'.15, 205'070,1, 2.551972, 2.542378, 2.5Z2431, 2.521557,
213, 2 4'37112, 2.433354, 2.438335, 2.451539/

P 27T T131/ 3. S13S3, 5.949113, 3.33"357, 2.655438, 1.787609,
.1 loT .. 3.-, .354194, .1227,57, -.029320, -.118090,
-7 n72 ?, -!3322, -.192255, -.130123 -.173373, -. 154116,
171337, -1 123G3, -.093303, S.8730227 4.9749S1, 3.467265,

2..21 37, 1., 114e2, 1.114009, .713227, .431290, .2233,
, 5, ri114535, -.071247, -.17_2234, -.1203!1, -.122214,

- :3, - 37?." -. 04734, -.0(2;79, -.07075t 5.254283,
7),4 2. 2 '30.3. 2.743730, 1 .4554 9, 1.0-1-94, .6056'4,

-320, .133"22 .050'23, -.00309 -.045599,
---r,9 -. 0723243, -. 273-41, -. 033439, -. 060654,

3 j 1-, 40 333, -33i73., 2.349216, 1.3Z231. 1.226008,
3 -.: , r-2, .43, S 4, .277?289 .184339. .026210,

- 23. -. 023242, -. 04253, -.043713P -.050008,
-53 -. 453, -.03237.,35741, 2.5140959 1.883125,

S3

71:



3 1 770, 1.032040, .T74273, . .34351, .2745G0,
3 n , y.ni3, .!13s, *25253, .,l,2_1, -. I1"35. -. e1372,

5 -. 03n193, -. 03j304, -. 03329, -. F7'28/
X
2 'Ti [4120 2.533943, 2.13274, 1.%2391, 1.1S2, C .83 1 0,

]~~~~~~~~~~ .T2!-,.0 o,.3 ,.82,_ 3. . !31492, 19 EO
S0 4"- 04 7, .1-0153. .1- 1,535, -. 0O3915, -. 015094,

- '""-, -. s3 - 53, 2.131 32, 1.721307. .2526.
4I93, .72330, 432137, .323934, .246277,

1.7,3, • 335. .3 3391, .7323 j, .030339, .014920,
1 03", 03GOS, 007533. -. 1 ,0,33, -.011700, 1.760363,

1. 1 .339,37. 1 .37033, .311281, .133320, .5!1019, .387253,
3 2 3, 223013, .1617, .123619, .033376, .060429,
3 7.03313, 024350, .0123 T3, .904333, -.000353, -.004021,

0 0f6340, ! . ?I2, 1 111333. .332726, .C33011, .5,;6940,
5 1350n51, .349316, .23473, 29175. .160106, .120714,

:3 ),39-52, .06'533, .045371, .0313S27, .01478, .011222,
IhAS . .000351, -.002203, 1.246170, .S27230, .730609,
S 53, .?S5273, .377301, .300552, .23C2-3, .190684,5 - 1 ,0, 037370. .05538, .043195, .034473,

0 3T53, .015S23, . 00372, .004595, .000940/

1 flflt T433- 1 0 1 , .733739, C2--21, .530810, .403407,
3 S .1:9 .3, PSG02, .21743, .173341, .137093. 108274,
3 . . -- 535, .) 1. . 927131 S33S20, .026508., .018554,
3 r.p 0, .0,] 1, '. 3s20. 9 .t.21. , 72$341. .534373,

'335017 . . .237740, .23S239, .192003, .156322,
J 1 .0, O333- .030228, T-2S14, .043353, .037286,

-.-i4, .0_02 3, 014107, .') _.S • .s39, .787726,
3 5 5763G, .459172. .372753, .303232, .251453, .206537,
3 S !70173, .1405S3, .114070, .0237, .074991, .053589,
3 3 .047233, .03G715, .02,3115, .02108S. .015155, .010246,
3 'OG- 023, .632-133, .503903, .3353, .324200, .265349,
3 C 2201729 .1 3253 .15500, .12570s, .103494, .084F86,
3 $ .0633319 .05000, .044910, .025534, .027673, .021114,
3 S .015S3, .01035. .002835. .EZ2373, .434324, .344824,
3 5 .231018, .230233. .19205. .158745, .133333, .111560,
3 S 0023412 , .O7G*5C, .063033, .051407, .041776, .033434,
3 S .02G334, .020493o .01534, .010979, .007134/
3C
3 DATA T434/ .514150, .376SS5, -'C52 3, .243222, .199317,
3 0 133373, .333522 .I!S443. .03772. .0215!3. .06S075,3 _ .. , ..2-453,2, .0193469

3 0 .33643. .04234. .033105, .03:203 0452 0138
0144, .0137:,3, .007232, .4<377, .3_s309, .2713.

3 .210020, .172243, .143432 .20033. !0377?, .084773,
3 - n 711 0 S I .05333, .043723, 941 03322. .02T749,
3 .02-375, .017743, .013703, .O10 '9. 007019, .385366,
3 .23333, .2PH10, .173531, I1"5 , 2 .100977,
3 13,02, .07!71!, 030001.v 0 50 ,  0 4 5, .035229,
3 .222 511 9333, 0!i_, 0--13, .009233,
3 S .n3.33, 733 .24<500, 1 2725, ! 1SE1 . .120728,

- , .S 3 -'35, 9)H33; 5, 01 54, .041473,

3 0 2 ,2 3, ). 021352, ._ 1 3, ,' . 7, .013357,
3 0037, .,'033 , 47, 29! , 229023, .15ER0,0
3 •i i 374. 3 37307. 'S4_, •043-254,q2307'7, ~ 7 r.('. 7:,3307' , ., ?S-

7 _2 0 .. ..'£'23, 7 1,- .015814,
3 '0 . ,, .iOOST. 03]132. .'I n. 995!37
2C

3 W3TO T51" 3.-51 S07, 8. 207343,. 7. 1 0 7.2337- 7.662365,
3 -, 7. u 7 7.,) 7. '!0170, 7. 3 7 1 3G, 7.19430,8,
3 .7 1, 331, 7 -IS1 6 .3S7.333, G.O. -34, S 40-. 6.755034,
3 5 6. 37C , 6.SC3174, 6 .57270, 3 . . 7 .E-7230 7.689422,
3 7-520704, 7.493041, 7.,73707., 7. 2 = 3. 1 -11 , 7.0 255,
3 7. 001030. 6.Gr. , 6.7 3'- 33, 3.7.7-, 7 'I 6.659765,
3 713 ., 6515,53 6 . 4570, .3 I1 3, 6. -377 7.P4'4"4,
3 7 .573333, 7.375 S,3, 7.2].703, 7.11 7 . ..- 31 6.94040cn,
3 G.370013,. G.!h0 .54 6 S C7. 57"25, G. 3S 313 6.5505Cg,
3 6. <233:33 * .3 ! 6..-. ,1 " 6 ,. 6 . -3 77, S .2. 1 - , 6.348123,
3 G .r 7693!, 7.24 ,1 , 7. 1 Z -1,_ 3;; ,  7.0 I' - -S, S.6 9 32: 6.82002C,
34257, G. G72-.!, 6. 3l; , 1 .r 1-55, S3 23 .433778.
3 :5 G. 7" 733 -,5 r: _7, G 3317 .'3 D ' .0 

T82 10.
3 n0 3.,02324, 5.39,3_"/3. 5.72.77'0, G.'- 33. 3.-5T' 0. 6.731 :3n,
3 l.3 3724, G.54731, G..7 303, 6.4 -2 ,3. S.3730S, 6.,30E,724,.
3 5 .7.- 620 , G 02,2_ G.1 ,_-2. G. S.2 33. S.033-.7, 5.93187
3 0 5.332,173, 5. 30074, 5.7SF53, 5. 731.S3. 5.2'3373'
3C



3 S.T T-7-7 1.1 . .'- 27 2. ".1 .-.,' !, 027.
3 $ 8.23W-s. '.,L,.:- j, 3. T27%J., 3.072t3, -]. .m 25. .5.7>37',

3 5 5. 7 , - ,. ji '_ 577
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3 S . 3?1337, .743163. .51700, .402438, .304620, .2185209
3 .lc3]3 .140513, .103359, .0321f!, 071430, .058595.
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3 S . 3S03, C:7527, .432i, .391-:57, .313779, .252546,
3 E . 4 .!G5G75, 1 81, .10259, .02551, .061057.
3 5, .02:-23, 00)47, -.033 77, 2 17231, 1.803325,
3 1.17-1.173, 1 .015'03, 5'303, 647477, .518001, .417269,
3 0 7,7G3, 223570, .1-123, 146418. .116730,
3 o . 103, . 0 24 3, .022379, .003450/
3C
3 W~. T' "-.97031, 1.70233 1.120918, 1.143748. .S572989
3 . '?, . 13, .515155, .20500, .344139, .281995,
.3 .. 2 2 1, ,51.3 120342. .023232, .068169,

- ,0, .00)4C, 0574;77, 1.434415, 1.329732
.. . 3 3, .,5771, 53-0') Gs .4S4532, .410266,

3 . .33, .230306, 153533. .153129. .121826.
3 . .. , . -133, .02234.9 .009453, -. 047854,
3 1. 3 1. 0, . 533, . 74330. .63122, .557806,

-2,,8..317G3, . . .271331, .225331. .185356#
3 . 7, 5IS7 . . 037231, .044014, .021O88,
33 . * -.0 1.S ,!2373. .300024.o .705811,
3 5 1 3 "51 1' 7 5 .357751, .309446, .259346,

72

. .. ... . .:' . -. _ 7 - - ,
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3 $ .042227, .0209j, .000432, -.034233, .9365Z8. .856456,
3 $ .?02922, .825390, .540327, .451.33, .:33777. .340644,
3 S .PC?GG3, .24233, .203399, .17974, .137052, .109003,
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3 $ .428355, .421144, .3C2336, .311534, .205083, .224586,
3 5 .133521, .155993, .127032v .1i902, .079391, .055166,
3 $ .035419, .017393, .000356, - 0252, .62 <563, .637151,
3 5 .541716, .490439, .431902, .37305, .32205, .281173v
3 $ .240374, .204131, .171543, .141311, .114961P .090304,
3 $ .067825, .047613, .0293623, .014036, .000280, -.0217979
3 $ .573200, .559233, .471295, .423024, .379095, .331020,
3 $ .233192, .249820, .213563, .181836, .152738, .125503,
3 $ .100940, .077790, .056495, .037S45, .021343t .008S58#
3 $ .000155, -.018770, .480933, .475238, .406673, .370138#
3 $ .328115, .287828, .251099, .217590, .186367 .158614,
3 $ .1326539 .10323S, .085488, 0G3733, .043229, .024854,
3 $ .00312, .000340, -. 000069, -.01605, .420251, .408238,
3 $ .344744, .313372, .277315, .243416, .212485, .184399r
3 $ .157693, .133713. .111141. .089303, .03371, .048071,
3 $ .027627, .003697, -.006643, -.012317, -.300461/
3C
3 DATA T8B4/ -.013563, .35G172, .340725, .234037, .257076,
3 $ .227350, .193706# .173215, .150157, .127881, .107910,
3 $ .033771, .05J761, .051311P .032011. .010900, -.0106869
3 $ -.030504, -.035025, -.001270, -.011102, .276859, .267244,
3 $ .222391. .i99315, .175645, .153231, .1331659 .114727,
3 $ .097603, .081535. .065938, .050515 .034431, .017094,
3 $ -.002308 -.023346, -.067240, -.079323, -.002858, -.008629,
3 $ .227375, .201050, .153672, .133058, .121411, .104551.
3 $ .0903G49 .077929, .065074, .054000, .042863, .030980.
3 5 .013915, .004595. -.011847, -.0231739 -. 126577, -.268991.
3 $ -.012511, -.005571, .13387, 114633, .0842324 .073844,
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3C
3C INTERPOLATE NUMERICAL SOLUTION BY CJ'UDRATIC5
3C
3 CALL OUADRD(XYTABLEGR!DGIDDG ,,.ID,NSR!D,NC RDf lD,DERUSL)
3C
3 TRUE = DERUSL(6)
3C
3 RETURN
3 END
3 FUNCTION W(XY)
3 DATA PI/3.141532G56/
3 T &A Pl Y
3 W 3.*T-C0S(T*X)/SIN(T*X)
3 RETURN
3 ENT)
3 FUNCTION F(XY)

3 DATA PI/3.141592658/
3 T = &A PI-Y
3 F = 1C >T COS(T*X),SINCT*X)* 3
3 RETURN
3 END
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* 200020,0002002
1 TWO DIMJIISIONS
1 (-:-&4)UX5 - (Y*-&A)UYY$ - (&A1X**(&A~I.))UX5 -

0. (fA" Y &A-1.))UYS + ((XY): &A)U$ FX,Y)
2 DIRICHLET S HOMOGENEOUS
2 X=O. , U=O.
2 X=I. , U=O.
2 Y=o. U=O.
2 7=1. , U=O.
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3 1 , L7( 72 -, .-7'4040. .813019,
3 3, I.5533 .515820t
3 3 7, 2J'-1 2 i llio, . D03 . , .000000,
3 . , , 3, , . EC-', C-1 .720570, .79569,
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I- , 1 1 "'i .3777

3 3 " ." , ' . 372, .328112,
3 ' . 7 , 1 7 3, . G202
3 .' " . 'I,'- , ' ' , - - ._ -7, .152 043,
3 5 .* ... . . . 7%,. ! .-7 ,? $ , 2 _ -: 3, .ri 8303,.

S " - . ."7 . , .. . , q " l , .
" ' ) :, .O3aa500,

3 :: " " ",. ,3;1"I .. ":-q )-0 ' ' 2 o .0022 00,

3 , ,, , ,-Jill' . , : "F l, .] . ) 3

] "r - • . " , ; ,.( " .' .'! 2,.0 .apo022O,
: : L = 2 z _ 2 . ... ... .- . --,- ... .. . . . . ,. . . .. .. . ... . ... .. .. ...



" -,, ? , . 0 00,0 .000000,

:1- . " ' .. J , .000000,
.3 1 '2' , . q J ', . ,,-1i , ?-EJ ', . : 525, .191764,

:'3 % 79. .0 0:03, .97-'_3,  .27530, .244927,
. , 3, • "33, * !':3_1 .094403, .073060,

3 " . l . .-' : - . . 0 0 0 0 0 , .0 0 0 0 0 0 ,
. - S , .54114, .531769,
3, ',; 3, .Q:'"7-43, .270964, .219922,
, , ' 71577, .945224, .021883,

... .5. .-3 , .523S58, .683554,
1 .. 33, .E'-207, .52333, .449927,

i E .30, *779, 13261, .097908.
3 1 .9 j 3 " .-4 :00 0. ''900. .270292, .510525.

_ 33 . 3- .- 9205, .57239, .309007, .732986,

. ,, .29257233. , . 463, .229286,
2 5. .3. .'i('i3 . ]5076, .035532, .000000/

I '00'3 7374, -323:7 .774418, .906644,
T- S 3 3 1503S, " 2, . 732935, .627401,

1 ' .3404;3, .33309, •15528, .137123,
S -9". . 0, 9- o, .321059, .608088,

- 1 i. 393. .0-724, .-94722, .907380t
"!5. -. L7, . " 7GO, .2,6-354, .374373, .28S632,

, .3503. .4382 51, .0-4133, .000000, .000000,
3 3 G333753, .3725-3, 1.12S008, 1.100876, 1.104048,

: .q7573, .7!101. .050211, .730602, .611797, .500625,

;31, -03345, .223347, .160405t .0c354, .046921,
5 .- 1r, . 0000000, .345240, . G5. 73,o .2379430 1.057089,

2 -) 1 I . ;., 1.i10559, 1.027a06, .S25738, .S.31856, .758614,
3 0 i 4 1 .520532, .415256, .32!371, .238928, .166812,

3 3 .1 3 . '93706, .000000, .000000, .349799, .663544.
S .91n.3. 1.372333, I.i5?313, 1.153518, 1.10585, 1.012777,

3 . .72-3, . G c713. .53542, .423247, .327581t
-2331, . 335, .105309, .04 5-2. .000000/

F DTi T273/ .030000, .343759, .6633449 .910393, 1.072339,
2 5 !.1.23.13, '. ,57519.'5!3, 1.105235o 1.012777, .85743, .772463,
3 7 1 ? . 53'342. .423247, .327531, .2:3331, .169990,

3 5 . 05309, .0423,32, .000000f .000000, .35240, .G54738,
3 3 3. 1.057039, 1135704. 1.140559, 1.027306, .995738,

.3.7S14, G33324, .5032, .415256, .321371,
J25. i 9- .103339, .043206, .000000, .000000,
3 5 . '30 GS,37E3, .172549, 1.025008. 1.100876, 1.104048,
3 1 ?1!3 121101, 30211, .730802, .611797, .500625,
3 ..3!1,4 30'33, .2347, •.10405, .03954, .046921,

3 (10, 00OO, .7i1059, .GO3033, .832154, .976754,
3 !.3:,3, 1 0 74, S 347 22. .S07339, .631115, .687293,
3 $ 5 ' S 4 34373. .27232, .215416, .150580,

2 5 1..331, 304,133, .00090, 9000,0 .299704, .566S87,
3 3 .7'7-,"i3, ...3' 4, S-,0302G, .S35795, .91503, .832302,
3 S . ""-7 7,1 3t701, . 272i, .4-27537, .340413, .263309,
3 _ .79 '-13, i37123, .03572G6, .040-29, .000000/

. "9 T. " . ?",0,. . .270:32, .505=5, .223C43, .811300,
S • '.' ' ,7 .,03 , .3 9 07 , .79 2 4 .3 D,, .549054,

27, 1. - .7 3 . -3 3, ---- 173743, .119718,
-,, . 300. .0330, .23)032, .433053,

.7. .- , 33, . D711S3, .6,75207,7.,, .:: 7 , ., . , . 7 3 8 4 5 0 .166791v
7 -1, Y3. .. 5 3 2 4, 00090. .000000,

.3 ~.5*572 341314, .531769,
3, 3 '3S .9!9, .. 224, .219922,
3" ':',, .'7',30,,9 5 .! 1:-4, °- - 01"33, J 3 . 1Nli97. 251 2, .21088,

- ~ ~ ~ - S-L5 .2S"T 3 . .-"3', < -: ':, O1165G, . 178373,
*; , 7 . 772 "':4-93, .0 79.1, .254711, .030051,

-. .0"Y"190, .)9900. .0:00100 .000000o
' ,, ' q ' , " 1'- , . 9' 0 0, .0.D) '00i .000000.

" . , Il ." "'1 .97979, .0 90. .000000o

". 1 . "i33 , .'790']0 .00000, .000000.
' ' . , 1 ''), . In"-IlOi, ."'11 3' . 9 .q .000000,

- ,. IH--i . 10 33. ."+]1 0. .I D70:l0, .000000.
-, . ,-i', r;)), ."3 '), ." 9'!79. .153779. .212995.

.... . -, .,'I '", I 3 '.. ... .-0-933s. .16320 7 ,



3 .27521 93047, S,74440, .021339, . 310. .020429,
3 0 .', . 14 , .1) !P2 , . f-'333, . -j030 .000,)0j ,
3 S .4)4904, .fl?'848, .29131. .5120!4 .441152,
3 . 3, .223P3, P733-$7o, .132 24, .127E91. .10313,

3 07 G .075!2;,3, . 0-1 11, .14 20 41, li C590. .007756,
*3 .1T1mmri, . OJOOOo, 2.Cs5409, .51 -- , .53131 .653679,

3 .3231131, .5335!3, 43 784, .123D0, .20 22, .24C8E0,
3 1 .0)431, . 1439G3, 17'P2 3, ,7-11G, .15604. .037472,
3 . 422723. .0104"2, fl :A n0, .000000, .327257, .594199,
3 i$ 7.1 255. 10 '3337, .7'_ 11, .53771, .4BB376,
3 S .33334. .304079, .233-122, 17E9, 132044, .09P533,
3 $.03335, .045970, .0277G1, .012719, .0000o0/

3 DATA T322/ .000000, .35S4408, .6'09, .832755, .897181,
$ .871521, 733342, .673323, S3S3, .423463, .347646,

3 5 .2G7723, .203343, .151932, .111112, .078370, .052794,
3 .031730, .014504, .000000, .00900, .37S737, .637549,
3 .833147, S57341, .935233, .343=S, .731092, .602415,
3 5 .44331v .380233, .294030, .223701, 167338, .1224309
, $ .083631. .058095 .0349 13, 015 .,_ 00900, .000000,

$ .3S0"53, .713r1i, .920-44, .SEcS4, .97S355, .891822t
3 S .769750, 637142, .513321, ..0-8-3, 313096, .238555,
3 $ .173537, .130703, .00P5!4, .0S1973, .037209, .016902,
3 $ .000000, .000000, .33238, .72353, .942756, 1.025437,
3 S 1.006335, .313904, .794834, .G53279, .5324956, .420307,
3 $ .325452, .2489203, .185S21, .133116, .0S3332, .064516,
3 5 .013706 017565, .000000, .090000, 402333, .737259,
3 $ so34179 1.033004. 1.020257t .3321G2. .07155, .670167,
3 $ .541764. .427941, .331563, .252331, .183557, .138799,
3 $ .033233, 0G5777, .039450, .017394, .000000/
3C
3 DTH T3B3/ .000000, .402329. .737259, .953417, 1.038004
3 $ 1.020257, .9321G2, .807155t .670!67, .5417G4, .427941,
3 0 .331533, .252931, .13557, .13979, .053239. 065777,
3 $ .039450. .0173841 .000000, .C'00000, .393228, .729526,
3 $ .9127561 1.025437, 1.003335, .918904, .79443, .659279,
3 $ .53243, .420307, .225452, .2J303, .185921, .136116,
3 $ .09,3339, .08451, .03370, .017559 .000000, .000000,
3 $ .33018, .71361, .920344, Sc.-E54, .35355 .891822,
3 $ .769750, S37142, .513S31, .43348, .3130S. .23S555,
3 S .1753537, .13070, .02514, .0G7, .03'209, .016902,

$ .000000, .000000, .37G737, .G37543, .:25147. .957941,
S. 3 32, -42:3, .7300E2, .G?215, 434331, .380883,

3 5 .224030, .G37!, 33, .1--43), .02361, .058095,
3 $ .034!33 .0030t15373 04 ) 0, .000000, 3E3409, .649089.
3 S .332755, .337181, C7iJI, .733342, .83223, .553598,
3 .4,313, .3j7643., 77E3, .22343, .151S32, .111112,
3 .07S370. 05274, .03.730, .014:504, .00)030/
3C
3 DATA T3B4/ .000000, .372579 .594139, .753535. .812100.
3 S .733379, 70253i, 53381 .4:027, .337334, .304079,
3 $ .23432, 17 G 3. 1 Z 0 -4, .0753, .03E.335, .045970,
3 $ .027761, 012719. .000000, .0)0900, .25039, .515325
3 S .653431P .:3373, .6'3931 .553, .477734. .402800,
3 S .32012, .240 330 ._04 1. .142ES3, .1i7233, .078416,
3 $ .055S04, 037,72, .7 723, .l01 ,32,_.00 .000000,
3 $ .225332, .404304, .507643, .5.50319 592014, .441152
3 $ ."S33139.33, .233537, 1.. 'i.4,. .137691, .10:613,
3 $ .077237, .03S73, .040114. .071-1. .010593, .007756,
3 $ .000000. .000000, .133763 .24255, .300166, .30S204,
3 $ .2666G4, .243177 .204S39. . 397, .127521, .093047
3 $ .074440, .055333, .041610t .0'039 .1216 , .014742,
3 0 .003126. .00-1333, .000000o .0 , . .0000, .000000,
3 $ .000000, .000000, .000000. .0.0000, .000000. .000000.
3 ! .000000. .000001, .000000. .09000), .000000, .000000,
3 $ .000000t .000000, .000009, .00000, .000000/
3C
3C INTEPPOLATE NU113R!C'L SOLUTION BY OU'4D07TICS
3C
3 CALL OU3D2D(>,YTRELE, 2T .T3 1323 '.IT
3 1 3PUEL)
3C
3 TRUE = DEPUSL(6)
3C
3 PET)JHN
3 ED

,7i



3 FUNCTT7IO N

3 0 = C-.*. 1 1?1 -:
3 PSTU71
3 71 lj

Ku>D')T F F'
3 F :
3 :TU7'
3 dL[I

'EDT?

I T7 D,? 512 S SELF-PUJOINT

3 FUC.~ 7 -tUjUY .
3CtT ?3ECJ

3D

3DC

3DC

3D 10 1 2

3DC 1000 1 3
3DC

3D
3 -EBL 022)3' rn}, rfIfl(P 0 ), TR3LE'(20 P),
3 5 TI)1(i2T, T!70(10')), 1103(100), T!34(100).

3 5 211K.T2332(11), T 3273(l00), fl1 0 )

3 EOI 1Ut'hE- )C (T4 3CEM. 1) T&7-3l(1l,
3 $ r,-3 ( EM, 8) , 1?2 I
3 .5E1) * rl'3(1))

3 s T3LE(1,12) 9 TI2
3 2374 hC2U, [?ThD. mo , 29, --1.0090000, -.23473220,
3 S-.72341737, -.33421')5, 5 7] 1-, 'S-17 -2. .3321

3 s0.31573, 0.3--l 9c' ', 3-:74., 0.C342105,
3 .30.7224737. 0.334737-3, 1.0O00OQO'
3D
3D r1PP[oyT2lrE 0OLUT-m170 P M22DM -?>3

3D
3 DIPST 71931/ .-. 97, 01125j , -.0001409 -.000133,
3 s5 -. 00125, - 3,9i rj,'J9I1±3, I13..000.-.00010G.

3 5 1 1f-, - I !S , 0 ()11. IS, oqfl05, -.091)033, -. 000140.
3 S5 3991- n. 1.P-, 90009 0l n^ 25 .0 '31, .032143P

3 5 P'1- q I 1 -37 -.. 83
' 37 9 0".241.

3 5 -V . 1%3

3 3,' 24

3 S -1-1,1 ''2. ~K , fl%7,
3 K.5E -. 22'.o' .- 1Kb9 r7



3 l 7'4, 1

-. .. ;3 13C130

, -:1 "11, 2,.- 3 13, -. tflO 30C9,

p1.3 n :ifhi,
, ... ,-. ' K, , c10C'0 0

2 - ".3, 11 . 7, 2- 11792,

-74, 4 -. 287744.
7 32 , " - 157?,

1 1 4387 c?11088,
' 2 .2 'B . B237744,

-3. Z 3 1 -.235-70,

-- - - 01108/ '

T ) , -3 , .205343,

9 1, -33281,
.3' 43 - 16 5 7,

-,,3 , 13 -. 119156,

-- 3. 23158 4,
0-.'0109, . 000113,3 -.- '5 . -72, -. 3005 244953s

3 , . - .. - 4. 2 i - S , 280928,
2 3, - - 53

.3, -. 1 3 3, 082827.
--- 1 :it ..1E23 5, -.12'130 , -. 18344,4

.- -. --- " -.2Z3 , 2932 1,
3 - . , -. - --. 2' 0 -. 2:23 ...... , -. 12 ,34,4 -. 150180,
3 3 " , ,-, -13. -%v. -. 750 25, -. 253l1, -. 100830,

-. . -- - " . -, -22'' 23 , - 231550,

3 S . .- - -. 1,:2., -- . 93. ._.a . E 9 - 2441317 3

1 . - '2, - '! , . ''221,, -. '. -35,1 -. 15O'313, - 1 4 4

3 -. -. '57, -. S34, -147301,
3 n343, -205303,

S - - . - 2-, -. 12i 94,
3 .0o07177.
3 -' I ' <532 l 1'9, 16457 7.

-~1! A, I'29 1 30, 13820 30
4. ;3, -7' - 21, -0 '0, . 000145.

71 f 52 1030, . i0235.
4 23 ! 15283.
3 .- ,, -, . 032143,

E 4'. ' -1 04413.

3 S --. :3 .'23-2-:4 -. g-5 0, -: . 3* , : 373, 0.25357,

2 , - 2 1 -. 000145.

3 ... . .. -" ... -- "" - ":.=, .'q ', 3,_ -. ' '540, - 0 1 3 , - 000303,

D 11 -. 3, -. 164577,
7 ' , ;3190, , 15,

" " - - , - : -- -- " 5 .v , 1: ' 7 , 11'5f ,l .I0 235

-0,.'3-- , 0. 000130.

3 -. .. ', . * . _" . -2 5 , -. ' -. 3 - 11'5 . 0005 3,

3 " .'-2 -: ' -. -- ), _o _ 7 . -. .. -." , -. ? 1 -. 038542.

, -. 0512 .,
, . ,0, -. 012715,

*- ,,_3 - 9 - i , 000147,

-. .-. ' . --. 'u _ . - . '' L~3 -. 3..3 0. 87857.

2 , . _23 74,
I, n1009o7.

. ,•,q . ,'; - -.* ' 3.71 10 78 ,,

, .012403,
•, 14 0, -.0 421

,. -: , ' 1. 1< -. 2 4,
" :-:: 3, 1 lr3547,

-" -o IL :3, - 12ns478,I



-.~1 153023. -. 151472t
- .?, =_35, -. 086567.

j1 13 I - 99 -. 087887t
I, '4.1 13237, -. 1635639

~ 1 * 1 ~i -. 127526, -. 116542t
=6 -.. 000224, -. 0000939

-,,, .1 4, -. 153 312, -. 165287P
?15S, 1 2-78, .133774, -.12519n1,

3 ~ ~ 2I 311.- -.053265. -.032930,
- - ~ '23, -.123233. -.145212.

-)751 63E,'13, -.1z'9172, -.133223. -.119047.
3 ~ 4 2 . 0325, -. 073394, -. 0604537.

3, ri 3. 1A )38, -006.-.051238. -. 091967,
3 '13 43 ..7 523 -. 15 33 15. -. 152156, -. 133228.

31;, ;) '"35'j3, CIS1211), -.07-'2P_, -. 067024, -. 059065,
- ~ 1 ,1~ 234,.0130 .000806/

T-,-3- - llu-05 2
,. uSOG33 -. 0213326. -.120678, -.140850.

-~i '-!2' 1 '?G78 -. 119047. -.033509. -.081897.
15, L 55, -.0545C;39 -.0-45539, -.036459.

, 1- 3 1, 0 ) n0 20, IV. 0005 3, 045519. -. 088453.
3 223 -. . -20.-.--E2. 374 -.1098609

? S -( '32. -0 0 24 1, -. 034254. -. 057704, -. 0504959
~'1 353. .2 54, -. 0130376, .000005, -. 000060.

2 _ 13. -. 3 11253 1p -. 139168, -. 133231. -. 136701#
11 . '1!7;3. -.074 23 -.039153. -.0642549 -.058806,

.~ '~ 00. -.0 3315, -.030'19. -.021474. -.011285.
2 f'JJ1. 30074, -. SSG30 , -. 08233. -.103441. -.122589.

33 -. 1 A -. i.7526. -.110073, -.0334249 -.067024, -.062155,
57 -1?-, 527S9, -"147108, -. 0414G2. -.034369, -.027527.

3 132-3. 0 1i S15, 0 )- 0 008 -.000085. -.0427150 -073283,
2'.-1125' -.i18,377. -. 113542. -.105540. -.084065,

32 2r3, 051 59 -.043170. -. 041462, -.036G290.
3I ,1 . 1733. -.003015, -.000011/

T;) T 7 j 1 S , 0382 P7. -.0103288 -.033260. -.100705.
1 ~. '3ic 30. .734 -.050246, -.04599.

'1235, .0343G9, -.030565t -.025806, -.0204929
1 , '7723 . 000013. -.900120. -.033565, -.057987,

I (1 '~718 '2337.- "S231. -. 077555, -. 060457,
3 5 ,- &'2 -. 033356, -.0306199 -.027527, -.024182.

2 1 21 .', 11671. -.003277. -. 0000149 -.000137,
91 05c,777, -. 033319 -. 033557, -. 064734v

Q2 _PI' 124346, -.025711, -.023554, -.021474,
r33 I~ 'i 5~ '11, -. 011671o -. 0030419, -. 004599.

-3, '1531,-0204 -.032559. -.036279.
__-= 2S, -. 3330, -. 0252939 -. 015310. -. 013567.

-.', 2(1185, -. 903015. -. 007728, -.006277,
2 . "2 . - 0012, .009000. -. 000127, -. 0001559

-KO3j'2'p2. (1_'0 . 0013:24. -. 0316. -. 000638,

j~j , J, -. 1304. -00003,-.0000311,

1),- 12, -00038,-. 000114.

1.00631,
iD' .0)73 .*09 -. 00114.

- 1, P5..i41 -. 000183,
OSt 0.-.0,06397,

3 3 , -. 02S410
-1, 7l , -.. 000145,

I,, . -01 -. 03130
-.- 7276 -. 074G55.

2.43- 1.241401.

111 7D -. 03455.

1. 13210, .117934.
- . .E 3, -.12!274,

-. 3. 75-. .1m 2
. -. 073105.

2 2. . -7'. -* P. - 1Z-3. l. 13430. -. 125522.



3 0 -.12163?, -. 113508, -.10G166, -.0937C7, -.093617, -.086596,
3 0 -.n73029, -.OGGG63. -.051332, -.023S68, -.002244, -.000083,
3 $ -.043110, -.031830, -.108096, -. 12230, -.134274, -.135430,
3 0 -. 123716, -. 118573, -.105295, -.932532, -.035036, -.079162,
3 $ -.0740'3, -.068520, -.062040, -.'53199, -.041601. -.024230,
3 $ -.000378, -.000071, -.04S397, -.032262, -. 10r3177, -.124471,
3 $ -.131534, -.129522, -.118573, -.033049, -.071670, -.054330,
3 $ -. 0,13096, -.044400, -.041352, -.039146, -.03-1576, -.029621,
3 9 -.023439, -.013647, -.000397, 000049, -.046095# -.081508,
3 0 -.106697, -.121752, -.123948, -, 121652, -.105295, -.071670,
3 $ -. 1031624. -.010127, -.003366, -.007917, -.003932o -.006014,
3 $ -.005051, -.003883, -.002793, -.001308, .001546/
3C
3 DATA T333/ -.000031, -.045345, -.079325, -.104105, -.117849,
3 S -.121274, -. 113503, -.093552, -.054330- -.010127, -.010240,
3 S -.009306, -.003394, -.0074G5, -.003439, -.005436, -.004283,
3 $ -.003005, -.001581, .000003, -.000042, -.044253 -.077726,
3 $ -. 100741, -.113267, -.11529G, -. 106166, -.063096, -.048096,
3 $ -.003356, -.009306, -.008554, -.007747, -.009392, -.005981,
3 $ -.004936, -.003920, -.002735, -.001430, .000001, -.000041,
3 $ -.042300, -.074890, -.036635, -.10303S, -.109297, -.099787.
3 $ -.0791G2, -.044400, -.007917, -.003394, -.007747, -.007033,
3 $ -.OOG264, -.005435, -.00453, -.003555, -.002477, -.001294,
3 S -.000000, -.000061, -.0409G1, -.071370, -.091710, -.102177,
3 $ -. 102919v -.09317, -.074048, -.041352, -.00S9S2, -.007465,
3 $ -.002392, -.00O264, -.005534, -.004348, -.004049, -.003175,
3 $ -.002215, -.001160, -.000001, -.000073, -.033541, -.066789,
3 $ -.085432, -.094351. -.095325, -.033536, -.033520, -.038146,
3 $ -.005014, -.006483. -.005939 -.005435, -.004848, -.004214,
3 S -.003525, -.002770, -.001938, -.001019, -.000001/
3C
3 DATA T384/ -.000099, -.035322, -.060756. -.077292, -.085526,
3 $ -.035872, -.073089, -.062040, -.032576, -.005351, -.005436,
3 $ -.004933, -.004536, -.004049, -.003325. -.002555, -.002330,
3 $ -.001639, -.0008679 -.000001, -.000114, -.030832, -.052425,
3 $ -.066158, -.072380, -.073105. -.OSSS03. -.053199, -.029621,
3 $ -.003333, -.004233, -.003320, -.003555, -.003175, -.002770,
3 S -.002330, -.001347 -.001308, -.0003,3, -.000001, -.000135,
3 5 -. 0244749 -.040345, -.050347, -. 055317, -. 05S022, -.051332,
3 $ -.041601, -.023439, -.0027S8, -.003005, -.002735, -. 002477,
3 $ -.002215, -.001933, -.001639, -.001303, -. 02093G, -.000507,
3 :; -.000001, -.000121, -.014984, -.024140, -. 023537, -.032159.
3 S -.032230, -.02S33, -.024230, -.013347, -.001303, -.001581,
3 $ -.001430, -.001294, -.00110, -.00101S, -.0003S7, -.00068,
3 S -.000507, -.0002!, -.000001, .000200, -.000128, -.000157,
3 5 -.000170, -.000179, -.000213, -.00C244, -.00278. -.000697,
3 $ .001545, .000003, .000001, -.000000, -.00011 -.000001,
3 5 -.000001, -.000001, -. 000001, -.001)01. .003)M0/
3C
3C INTERPOLATE HJME rICAL SOLUTION DY CJ,,!AT3S
3C
3 CALL 0U:402D(X,Y,T43LEC2ID,O2!,13.r7%,1:C,: 00.CRD,DERUSL)

3 TPUE = DErUSL(S)
'C

3 72iL'N
3 Er:
3 FUNCTIO* i(X,Y)
3 H1= 1.
3 IF (O .LT. 0. .07. Y .LT. 0.) 7ZTU'N
3 11 = 0
3 P2TU2I
3 EH0
3 FU CTIO1 CU1U(XY)
3 U0'U = o.
3 r.TU7 I!
3 Et:T)
3 FUiCTION CDYU(XY)
3 C9YU = 0.
3 PFTU"M
3 FIID

'EO2

MO3PfI 29

31

' .. ... . . .. - z . . . .. _ - ~ - . .- - - - _. . .. .L.. .. ... ..



1 ~ ~ 1 '9. ::h7j

2

32c

3c
3C

3CnIB

3 * -11 2

L1 I2
IA 1
32 13 *

32 I

3C

32
3C

3 PEAL WRIji 2i.2rIr20) TABLE(20.,20)p
3 $ 111f) TJL1(1.0), T153(100). T134(100).
3 s T231(10')), T232(100), T233(100), T234(100)9
3 s 3 B1(I1 1). T322(100)9 373(100). T234(100%.
3 s T:31(lflrn, TJ"(I0) 3(100), T44100),
3 s T531310,. 5E0(100). T5213(100), T534(100)
3 EOUIUflLEH2CE (TABLE(1, 1) ,T&2B1(1)),

3 $ (TA3LE(I. 8) ,Ta a2li)).
3 s (TA3LE(1.11) * 1233(1)).
3 s (Tl4&_Eli.19) * 1334(1))
3 7FATA NrIPID. >1305 22(2 /20P 20. 0.00000. 0.0526316.

3 3.13332. 0.1573217, fl.21052S3, 0.22,31579. 0.3157335.
3 0.2332i 1. 0 ,12fl503, 0.47 ",2', 0.5063153, 0.5783474,

3 0.373,0hl5 0. 73'ni 0.7394737, 0.8-421053.
3 0.333. 1.0 000000/
3c
32 4?F.-1Y3 IJTT'; IT2 FP"-2'l Fl USINS
32 P3-l -7 1$ 3 '3 0"]j
3C
3 54 TH 7171/ 0f%~ 'j I -* , n350333, -. 052332, -. 070175.

3 ~~ !2:B? . --- 11 ' -17539
3 5 .373. 10- P . -334, -.233153. -.220702.
3 3 S 7: 0,' - "2' -5 -4 0? 23 3j, -. 03299G2.
3 33 2"2310, -.14033o,

3 1 S, .733, .0350T8.
3 $ -nf ,1 . -. 104340.'
3 17 . ,D~ -. 210333,

'-.2 r ; , 71r - 33 49- 231

3 '-'3 - .'3 2 0901
3 '--.0110131

1 7)3 4 .7~J
33

3 23. 1 71 c

3 )j

3 21
3 -d nn D



D31

- : - . .- , 1 CO 7

P. 3, -- 1 A3726,
-. . -. *-, -. . -,o - .. _ ' 3 O T

1 _',..'. ' .. : ' , - _ - 2n4. -.0A 1910,

K 7_, 1-.. -19 - l O585,

-3 . 5, 7 , , -,. - , -,,1 5' , 1 91,

3.. . . -. _, . _. '_, - I-; '13 , 13 ;:-F ,2 ,

.... - ... 3-35,2 - 07 3 ,

- , -,1 ,1, 1

3 , - 3 ,-' ' P- . . .. 3 0'-- -. L _-" - . _ , - 1 - 3 1 , . 13 78 ,
.. .. ~ :D ,. -. C E5 . 4 3 1 5GO,

2:2 '13331

2":J --., . . ."- '. , ,, -'. -39 , ."03 , '- !3 !, 0 5 0

13, - ": .153350, . 117533.
- . ' .1 ' G - "12

--7 --. : . . ' ' '3 ' "2 7 . .i :_ -3 , .!1 31, 0 7 7 6 .2

. 2,'3, -. -70111, !e1E2 ,

77o,3 UZ'33, -. 07137.S
3 -. 12 13 , -. 16378,
3 . ' , -"',, . 14351. .210526,

r131 -.29C,246,
3 7" "i ll 1. 752 -4 1 305
3 2 , L S9 032, -.031712.

,, 3 .2 1 531, .02732,

3 3 . : - , . . .7 . --' , ."_ - - ' "I.. ' . . '3 . o m9 . -. 0 12 48 0 ,

23 1 1 . o01, -. 021 ,

3 3.'2 -,'.-; - . 9 3 ." . S "- ''' I. - 1 . . 6 3 8

Ole'515.03032

4. . -:''-:. *1 .7 7 - . _ 3 7. .-3-377 , f3/ 0 09

'--0, ... .72isl

3" - _ , - 1 '" 1, .15 335 .0 73,,
3 - 4;:-, "2"L, . <. 227 P::'f -. 3 . 737S , -. 012480,

3- 3 -- 3, -. 00111, .07 41,
3 : .E.Z Z? , -. .37 , ?"Y2 ] , C727 5, .24£235. .213760.

3 ,, . ,>::, 1.:3 2 , -. 23.T3, - 2 03 3, .r<7% 07, -05178 ,
3 3 0-..... .-___, - 3 .", ."' -: 3 .- 'fl 43. . 0 "-5 1 .0

3,. - . '3, -. 05275, .21052S,

3 -. . (, 2- I, - 014, -'2_3 . 5734, P1C32 3

3 .2_-15,1 '-3. .2'-7"2 £-r"7, .3>27.S .0266_$4,

3 _ . ' ". 5, - L -'.-, 30. 2 , -. 0317 3,
S. " -?,, '5; , .- 7 3:-], . 4. 220103

"< 7"

- " . .I ,I: " . -. " ° .E -.' '- I, -. 1 7 7.5 -.1 02 1 ,

- (33 , .01515

2 . "L -U..!, -'4 !3 - -'V '30 , .522313,
- - - , -. cL ".' - .' 

' 0, - 7 fl0 4 , -. %'.9 .3 3 ,

3-2,1-77,3
-. r , 'n 3".. -. " -2"3, 2-. l5S.: ,,

2 . - .-- ' .5:- 3 , - . - 3 2 0 - . 1 -"

3 - - - . . , - ' - 7 4 2_: , - . .- : 1 - 7 X 7 5 ,
2 " - '.-, -. " : .' , - :7103 , " - 23 if 

' 5 -i
- . ' •1 ' 0 -2). - -- 90.2: " .3 -. 13-> 7,

--. ,, -, j_.- -. 3C7 f ,

"-"

- - , - -- 0,6 . r13 -'1
- 1 . (C_

! -]~. 7(ETk t

3. , --. 1 n ". f.',

1 - . .."i

, 1o -. ,

_ -.- 1.. .'.. n



.... - '"1 L'7'S31, .- 3'327. .236026,

3 .9. I 1'. -. C231G6. -. 118312,
3 - , , . 3 -.- T, - , -. '-- 2 25, -. ,5142, -. 4041389

S- 43551, -.512211, -.526316/
3c

1 . -3 .? ] ', . .352160, .272731, .198021.
S, -:1184, -.- 31S, -.116134t -.168?74,

-, .S" - 2 - l17, -.381049, -.411518,
. .., a .1 3 , -. 3 34, .5J7, 91546, .408909,

3 S 3 .2 37037, .!37447, .121613, .059315, .000365,
7-. 537.T, 1-31', -. 157527 .23345, -.246820, -.286226#

- '33, - 3. -. 2 511, -.403132, -.421053, .631579,
.5 _ S;"7, SS 23, .389925, .317561, .243952, .183904o

I22120 71. .007i , -. 044743, -.094416, -.141044,
3 $ -. 3!531, -22,353, -.281348, -.294280, -.323079, -.347887,
3 .S3!21, C2'11, .602248. .524256, .450034, .379398,
3 , .3i2157, 2-3120, .!87090, .128344, .073589v .020951,
3 5-.n.331, -. 7G3Co9, -.120310, -.161519, -.18540, -.234176,

- L _513 '. -.315733, .73342, .657386, .582921,
5 . !! T'4, -!-2595, .377033, .31436, .254292, .196772,

.5 .!73,), .0.3112, .0233169 -.003753, -.054032, -.096440,
- -. 17235. -.209238. -.233435, -.263158/

3 ;:T T2T34.' .783474, .714222, .642438, .57356G, .507419,
3 .N31D2, .332753, .323829, .237063, .212449, .159779,
3 -: .0 0209, .060791, .014356, -.023609, -. 071304. -. 110591,

t3 -.!4S704, -.180213, -.210726, .842105. .771121, .703039,
3 $ 63732, .574165, .5!2813, .453548, .385961. .340076t
3 .235332, .233193, .182184, .132313. .085129, .039242,
3 $ -.00774, -.047249 -.03407, -.123590, -.157895, .894737,
2 0 .3'3?23, .764759, .703040. .642868, .524362, .527060,

0 .,fl.'- , 416093, .3624,81. .309772, .256290, .2081039
3 ..1537!5, 111037, .0'4438, .01336, -.024005. -.065828t
3 0 -. 152 , C173C3, .638810, .82342G9 .771059, .714489,
3 0 .-_-.313, .703766, .549348, .435547, .442419, .389741,
3 S .337797, .233579 .235391, .185350, .135852, .086930.
3 $ .033378, -.007519, -.052632, 1.000000. .947368, .894737,
3 $ .8-2105, .73474, .736842, .634211, .631579, .5789479
3 523316, .473684, .421053, .3S3421, .315789, .263158,
3 0 .210523, .157835, .105263, .052632 .000000/

3 84Th T331/ .000000, .052632, .1052G3, .157895, .210526,
3 5 .2-3153s .3J5789, .333421. .421053. .473694, .526316.
3 3 .573317, .831579, .G34211, .733842, .783474t .842105,
3 0S .,'34737, .973S3, 1.000000, -.092332. -.104390. -.215966,
3 S -. P!16, -72181, -.293432, -.274777, -.254443o -.22S612,
3 '7133, -. 12339, -.073179. -.003713, .081572. .166972,
3 5 .27: 03, l0S44, .52431, .707332, .947 S8, -.1052639
3 5 10, -.231753, -.284.326, -.273787, -.27C420. -.261688,
3 0 -.237771, .2132, -. 5, 1135-.10S229 -.043745. .021072,
3 233, ISOG74, .223646, .41437, .543825, .701C69.
3 0 -80) .7,- -33 -.201543, -. 223105, -.241041, -.241532,
3 - -.202345, -.130045, 1'3%3, -.0330390 -.045361,
3 .- , i 3, .5334, .22... .338103, .443519,
- , .3. S G .3:105 -.21056-. 8 -.260300,

3 7 - -2700, -.2483, -.22E31, -. 195335, -.157353,
3 . -.11'033. - .21. 0i05GS, .0o7603, .1.'222. .225232.S 5 .D1 -l7, .41733., .93735 c=7944.. .. .. 7 ... 5:' $ 5 2 , .73S474/

3 7iT4 "32. _.=S153, -. F3 434, -. 23' -. -.285313, -.2877529
7 3 -. 2'37, -..' ., -.21i,23, -. -287, -.1238S6, -.076323,

" -. 1.&3 .". -3 O2, 202T3 2 5-,2, .291337 .388385.
-* . ;, .71 >1!, .-- :2, -. 315733, .25941, -.333057,

,-.2- ?, -.23-331, -.235916, -.195422,
-, '= -. 3.7501 . l7617, .0991559 .177754,

7 3', .5-- 47, G342119 -.3C8421,
-. . - - 4,-.3z17536, -.224301. -.295366

1 -TS-1, -. 118351, -.060G49, .003439.
.- .' - , :':?t 2, 32 -1, .417950, .521118,

3 -- 33, -. 353774# -. 380891,
2---15. .. 1E.Z525, -. 1,:3992t

- 1. 4 -2 .1833 .284447.
S34 -. 453733, -.455969.

10 -. 273-1- 3 -. 314G46, -. 271323.
11,0, -.05123. .015430, .087465,

.... ,, ' . 7371, .5R 316/



3C
3 DA^TA T3B3/ -.52S3!G, -. 515394, -.4C3907, -.477526, -.451363,
3 3' -. 42007, -.- 34273. -. 344358, - .3242, -. 25189?, -. 11T203,
3 $ -.142333, -.031321, -.01G024, .053303, .123074, .206927,
3 $ .231093, .353342, .473S34. -.573947, -.553427, -.542685,
3 $ -.517398, -.4334'25, -.454690, -.417253, -.375775, -.330413,
3 $ -.2i1553, -.223872, -. 1725!3, -.112495, -.043676, .019100,
3 $ .090931, .165670, .247030, .331763, .421053. -.631579,
3 $ -.12331, -.5372C9, -.55325c, -.525333, -.490245, -.451095,
3 5 .1-.403035, -. 331514, -. 3i47, -.25S533, - - S!3. -. 1445G4
3 $ -. 032200. -. 0C4 .053035, .12573?. .203105, .2cl. ,11,
3 $ .3S3421, -.634211. -.660061, -.631957, -.59S537, -.564728,
3 $ -.526177, -. 434931, -. 440453, -.3232099 -.34336., -.20699,
3 $ -.235313, -.177215, -.113293, -.052414, .014448. .084460,
3 $ .153030, .235011, .315733, -.73342, -.709155, -.673376,
3 $ -.641GT9, -.603775. -.592507, -.519474, -.473623, -.425213,
3 S -.375039, -.322306, -.257323, -.210193, -.159G55, -.088602,
3 $ -.024120, .042961t .113444, .133S04, .263158/
3C
3 DATA T334/ -.739474, -.757741, -.721485, -.G83114, -.642412,
3 $ -.533737, -.553327, -.5035G1, -.457153, -.40Z600, -.353830,
3 3 -.253303, -.243115, -. 18438. -. 124521, -. 052718, .001496,
3 $ .0G571, .133074, .210526, -.842105, -.805374, -. 765767,
3 $ -.723312, -.630!22, -.634527, -.587437, -.533853, -.488857,
3 S -.437570, -.334927, -.330SS3, -.275S71, -.213831, -.160823,
3 $ -.101112, -.033553, .023764, .033453P .157855, -.894737,
3 $ -.354617, -.310225, -.764S43, -.718479 -.99386S, -.621283,
3 $ -.571204o -.519912, -.46332, -.415666, -.362035, -.307710,
3 $ -.252345, -.195323, -.133353, -.0302119 -.019909, .041528,
3 $ .105263, -.9473G, -.301763, -.353271, -.304300, -.754761,
3 $ -.704339 -.653443, -.602053, -.550034, -. 433028. -.445286,
3 $ -.392150t -.333S93, -.234712, -.230iS3, -.175253, -.119777.
3 5 -.0S3232, -.00182, .052532,-1.000000, -.947363, -.894737t
3 $ -.842105. -.739474, -.736342, -.634211, -. 631579, -.578947,
3 5 -.526316, -.473634t -.421053, -.363421P -.315789, -.263153,
3 5 -.210526, -.157895, -.105263 -.052632, .000000/
38
3 DATA T4B1/ .000000, .01754, .035033, .052632, .070175,
3 S .087719, .105253, .122807, .140351s .157C95, .175439#
3 5 .132532, .210526, .228070, .245S14, .2$3158. .280702,
3 $ .2M34S, .315733, .333333, -.017544, .773001, 2.690273,
3 S 3.C22358, 4.362353, 6.117348, 6.42331, G.550239, 6.616038,
3 5 6,G01650, 6.535405, 6.650000, 6.732147, G.713$53, 6.512142,
3 S 5.7S9543, 4.538143, 3.783746, 2.03T 77, .315789, -.035088,
3 S -.9312519 -.124527, -.151831, -. 23533, -.043S44, -.102840,
3 2 -.1235276, -. 1104G3, -.105160, -.0S3543, -.031557, -.004853,
3 s .0763, .190503, .231464, .20523, .423670, .372075,
3 $ .2S324, -.052932, -.521113 -.S03237,-1.277191,-1.590329,
3 5-1.733466,-1.333502,-1.$33913,-2.010344.-2.003571,-1.987109,
3 $-1.5532<4,-1.305352,-1 .801071,-i1.916521.,-1.359578.,-1.027987.

3 S - 533222, -.164227, .220702, -.070175, -. 333439. -.490034,
3 5 -. CG3059, -.3238-3, -.8013749 -.971233,-1.011257,-1.017736,
3 S-i.013521,. -. 3771-.532 -. 5144539 -.533233, -.710224,

S -. 5G7530. -.407032, -.15275S, .05!074, .263153/

2 1nT. T432/ -. 037719P -.233713, -. 351070, -. 433335, -.551673,
3 ! -. 12230. -. 350740, -. GS'330. -. G34155, -.673335, -. 671620,
3 S -. 641335, -.5S7507, -. 533511, -.45IG34, -.3;3533. -.227030,
3 $ -.07G052, .073140, .245614, -.135233. -.264333, -.281185.
3 $ -.23:243, -.411200, -.44S739, -.412S7, -.494553, -. 435130,
3 $ -.433151, -.471305, -.4423S4, -.49-D34, -.35-739, -.288875,
3 $ -.210532, -.120470, -.00S59, .104226, .223070, -.122807.
3 $ -.190775, -. 24105, -. 237155. -.324723, -.347631. -.36579,
3 $ -.372303, -.3G9912, -.330745, 342985. -. 317153. -.283232,
3 $ -.240537, -.187413, -. 12573, -. 0553, .022334t .116012,
3 $ .2105G -. 140331. -. 134335P -. 997317, -. 23372. -.270937,
3 $ -.233103, -. 3021219 -.30j'30, -22'67. - -.2703779
3 $ -.24G532, -.21g?23, -.176 30, iV5!43, -.033301, -.025228.3 5 .040710f .!i3473, 153, - 5 5 - !3, -. 218677.

23 $ 72, -. 3211 -.2032 3. - -.253217,
3 P -. G, -- -.P3 09. I -. 10 55,
3 $ -.057300, -.007S331 .0Jiil. 1 ,
38
3 DATih T,'3/ -. 175433, -. iS 02. -. I' I44, -- 3'13. -. 23,557.
3 - !.2fn)n', - 1n01, P -. ? ! 41, C.121 - -5 . -. 193171.
3 3 .1'7223, -. 4'351. - '7 7. -. 00( '0.

1



3 3 . '>7577. .9'' -
.  

. ' '. --. ... .h -.-. .'S 4 ;nT q
3 - -.10-. "3. -,3?P75',

3 z-.-x .". , ' . .s jv , -. , U. - : 51, {26.x,
1 ', 51 1 1:21 05..,.

3" - .1 , - 54,
3 3 -. -. ~ 1-.A -. 21 ,
3 1 , .33 1253,
3 - fl '53, .0- Ij, 0 l/
3 -,S. . 1 ...9 - 2 55,

23
3 S . T? . . - ! .2 ' , - n 3: G '' : . J 59JS -1-7-i 9,

3 - 3 - - ., - - ' , -" ,4C13 -. ::]3 -- P: ::, :J -. 7" ,: 3, - 1 L4 , - ;'_ 7 - IOICE 4,

3 --- _I. 5li, -.. 5!-E- , 07 9/

3 7 T 7 1 'r3-" - l- 5 l:,r '. S67,

3 7 < ~0,.S7 -.154D75,
2 3. 1. . .3, S, .1E7S

3C3

3 : -. -- -. 1 r0-43

I - 075273.

34 PE2-2 72 3,
3, -. 3025 7, 3 , 3 '31 S3TI7 - .L L.;35,
3 2 " .. s'. -. 117010,
3 -. --. - '' '-14 -- - . ', - -.3 579, 20018 .'6
3 5 O1 1 -.3O2 ;,, - ,!; 'L * - . 6. - 02 3 8 ,
3 $ -.2 217 !, -. . l.)333 . - 1 , . , -32, -. 0877191,
3 S -. T 73, .

1 
J , -. 13- 3, - 7-!"4, 3I 9, O1 5 ,

3 $ -. 3 'i0 '7nl , . 017544, -. 'Z:3, - . iS7 00232!6,
3 3 -. ,1, 3_~ ] .243547, -. '323, -1707% .519384,

3 2 -. 13 2. 1, ±.'03 -. i0-31, -.01 733 -V . 1 3 , 3 .m,8775,

3 5 -. T1. 05 2 -. 02503,-.97-4, 300'0

3C
3 DPT, T5731-, 00Q , .0105_2 .21f053, .075173, .042105,
3 ..':S',O il.. 3. .3733 ,. ! , E, .7.7 .105263,
3 2)23 . ± .3 .1335 -13335 , .134021,
3 0 .1783 7, .±3474, .2000009 -. 9!05 3, .2 31,-26, 2.755341,
3 '5 3.>531G 4.55573. 5. 07 3 .,.-5-, 7. 2'1!79, 7.880487,
3 s 7.852331, 7.353755,. 7.31,327 7.r737n33, 7. 0_..,-.4, 6.523685,
3 $ 5.651400, 4330014, 3.305:35, 2 .1735, .1V34749 -.021053,
3 - . 23203, -1 .<7331,-2.032370,-2. C2 4, -2.E01 35,-3.407278,
3 S-3.S?1437, -3. 353330o,-3.712323.9-3.79054-,3.5a 4PS,-3.446651,

3 $-3.i:5213,-_.3--.3_.-2.1323!9,-!.7's50 1 .0':33±, -.429112T
3 5 . ':7 0317., -.255354 -!.1 '7035 -1.2322334,-2.28183.
3 9-2.23 n "33,-3 12 3n3, -3. 3333,-3.4 7!71, -3. 43434,c1 75'54s

3 $-3.41255-4,-3. :-510.4, 3.S73'-52,-35141 2.112170.1.700153.
3 $-1. 7V5, '33 .5 .1$421, -.0 21%9, -.27i407, -.303712,
3 --. 0<1!7, 51 -.474543, - 37,5 , -.337093, -.537671,
3 --. -5-_h,1 .501232, -.4 33, .410876, -.254138,
3 S -. 13 3 17027, .393!414, .35 

-
7, .157335/
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3 S -.- ,- S m, -,79303, - -.= !3, ,71-333 -. 707891,
3 -.. , -3,-- - 7;77D 7 1, - 72'3 2, 2Thn17
3 _.z T: -... .... 30 ?4, (?2<"n -. 'W?'' ' -. , fl- -_., 7,3 S " " 2 743, j,' =9, - '- . - --9 - c
3 .5 -. < : -), -. ' .- -'UY3",' --3 z. . . . 3 : . * - 31' -. 73 ±3 , -. 30 g8--,
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'3 Fi X-

.3 t 1

3 D7 I'D K-.I*B -2.)*2.*X* (B-3.)
3 7N 1. + Fl

us:. 1.U/4 Flc*-fl?/DEcN1)*021l + F1*DDPI)/DEN1**2

- U le-t I );%E2
2 0.0

UY L, Y', 2 (( 93)-4*R*Y**4*(Y-1,fl*Y**2)*(1.+X)
3 C3) COJI> N

3 33 SXit+

3 U3) C-Xrn:C3
3 ul'<3 = - -(2.-.C 3,-3 + Y*U3)
2 Ut) A (3 C= + X-U3)
3 C''- 1 = .+ (? 1 )fi32
3 COE2 =1. + 1 /(1.+2.*X*,PI)

03- V. k< (A I)+(Y-.3)-*(Y-.7))
3 Fr CO 1.-UX1I+UXX2+UXX3) + COE2* (UYY1+UYY2+UYY3) +CDE3*(U1+U2+U3)

o C4TU 71
3 END)
2 FU! rTTIt T7UE(XY)
3 CO ' :iN /COCN/ A,B,C
3 T. Li . - e1 1 ( .* ) * B 1
3 s + (Y-1.)A(1.+X)c-EXP(-R*Y**4)
3 5, + Co-'(X+Y)*C0S(X*Y)
3 F TU7il
3 El i]

N: CP0 31

fCJ'O 33

-lT 33

--- - 2fl2-- -- - -- --0- - --12- -- ---flO- -- - ---O-
1 B'3ON OSAT OFIINS OOEEU

MI r 34'2 L~rC
-- -- -- -- -- -- -- -- -- -- --+- --L2YY-- -- -- --=- --0.--

N= 1. , MIND = ( 1.+(&) ) U + (&A) )UX = GC(X 9Y)
X= 1. MT ED =(1.+(&A))U + (&S)UJX = CCX.Y)

2 V= I1. ,U = TRUJECXtY)
Y= 1. U = TRUE(XPY)

3 1 2'-j

.2 Y Y

.3 t; .2
71 )1 = A V'2fl-X?..2 + Y4j3 2? =3 2- ,67 + 70.*X4*Y4 -28.*X2*YS +S
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3 TRUE = 1.1786 - .1801*)1 + .O6G*U2
3 RETURN
3 END
3 FUNCTION CCX,Y)
3 U1X = 4.*,' :*3 - 12.*X*Y**2
3 LJ2X = 8.*X:-*7 - 168.*X**5*Yl**2 + 280.*X*:.3*Y**4-
3 $ 56.*X*Y**G
3 UX = -. 1201*U1X + .0OS*U2X
3 U = TRUECX,Y)
3 G = C1.+(&AU)*U + SIGN(1.0,X)*(&A)*UX
3 RETURN
3 END

'EOR

* MPCRO 36*

* 2000200002000
1 TWO DIMENSIONS
1 (1.+(&B))UXX$ + (1./CX+(&A))**2)UYY$ + (2./CX+(&A)))UX$ +
1. E(X.Y)UY$ = FCX,Y)
2 DIRICHLET
2 X=O. U=TRUE(X*Y)
2 X=l. U=TRUECX,Y)
2 Y'=0. ,U=TRUE(X,Y)

2 Y=1. U=TRUE(X,Y)
3 FUNCTION TRUECX,Y)
3 TRUE = (1.-C&H))*EXP(X+Y)
3 IF CX+C&A) .NE. 0.) TRUE =TRUE +(&B)*ALOO(X+(&A))
3 RETURN
3 END
3 FUNCTION E(X,Y)
3 E = 1./((X+(&A))*TANCY))
3 RETURN
3 END
3 FUNCTION F(XgY)
3 TEhP = (1.-C&B))*EXP(X+Y)
3 UX = TEMP + (&B)/CX+C&A))
3 UXX= TEMP - (&B)/CX+C&A))**2
3 UY =TEMP
3 UYV= TEMP
3 F = (1.+(&B))*UXX + 1.,(X+(&A))**2*UYY+
3 $ 2./CX+(&A))*UX + E(X.Y)*UY
3 RETURN
3 END

'EDR

MrWCRO 37

EOR

*MnCRD 33

2022021200200
1 TWO DIMENSIONS $ CONSTANT COE-FFICIENTS 5 HOMOGENEOUS
1 POISSON $ LAPLACE
1 UXX$ + UYYZ = 0.
2 X=-1.570798327 ,U =TRUE(X,Y)
2 X= 1.570796327 ,U =TRUE(X,Y)
2 Y= 0. ,UY=C(X)

2 Y= 1. 9 U =TRUECXtY)
3 FUNCTION TRUE(XtY)
3 TEMP = 2.:,C&A) + 1.
3 TRUJE = EXP(-SORT(TEMP) )*COS(TEMP*X)*SINH(TEMP*Y)/TEMP
i5 RETURN
3 END
3 FUNCTION 0(X)
3 TEM1P = 2.*(&P) + 1.
3 G = EXPC-SORTCTEMP))aCOS(TEMP*X)
3 RETURN
3 END
3 FUNCTION SIMHCX)
3 EXPX = EXP(X)
3 SIN-I = 0.S*(EXPX - ./EXPX)

89
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3 1 Sj-; e'2 7, .33105, .812"43, .9'S49729
I r 3 * Tu'j0, . 550434, .494926P

ii -9 04i,, C.7130 3. .3534 10, .6399161
3. .,3207-1 .34943a, .876857,

3 _3, 1-23 1.100 .000000,
3. .33233, G332..01931,
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3 S ATi T 331 1. 000000, S5795, •S03733, .614414, .631208,
3 G5.3)3, S32223, .711G2, .74044S. .769234, .79?218,
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3 $ 1.000000, 1.000000, .9745529 .9492409 .924215v .899635,
3 $ .875657, .852483, .830336, .809523, .790433, .773547,
3 $ .759540, .749267, .743985, .745430, .755951, .7791769
3 $ .820182, .888353, 1.000000, 1.000000, .974120, .948385,
3 $ .922953, .897989, .873657, .850164, .827743, .806706,
3 $ .787453, .770474, .756455, .746262, .741162, .742893,
3 $ .753803, .777506, .819049, .887783, 1.000000/
3C
3 DATA T3B3/ 1.000000, .974120, .948385, .922953, .897989,
3 $ .873657, .850164, .827743, .806706, .787453, .770474,
3 $ .756455, .746262, .741162, .742892, .753803, .777506,
3 $ .819049, .887783, 1.000000, 1.000000, .974552, .949240,
3 $ .924215, .8996359 .875657, .852483, .830336, .809523,
3 $ .790433, .773547, .759540, .749267, .743985, .745430,
3 $ .755951, .779176, .820182, .888353, 1.000000, 1.000000,
3 $ .975433, .950988, .926797, .903003, .879755, .857238,
3 $ .835665, .815323, .796584, .779909, .765948, .755532,
3 $ .749899, .750769, .760494. .782729, .822589, .889546,
3 $ 1.000000, 1.000000, .976808 .953708, .930817, .908259,
3 $ .886160, .864689, .844035 .824465, .806323, .790032,
3 $ .776208, .765637, .759520t .759540, .768040, .7886909
3 $ .826685, .891622, 1.000000, 1.000000, .978729, .957520,
3 $ .936459, .915647, .895188 .875226, .855922, .837510.
3 $ .820298, .804662, .791160, .780512, .773847, .772784,
3 $ .779605, .797983, .833163, .894928, 1.000000/
3C

3 DATA T3B4/ 1.000000, .981280, .962581, .943963 .925501,
3 $ .907269, .889384, .871971, .855227, .839414. .824842,
3 $ .811996. .801492, .794350, .792061, .796775, .812068,
3 $ .843199, .900164, 1.000000, 1.000000, .984558, .969098,
3 $ .953649, .938262, .922979, .907890, .893077, .878694,
3 $ .864950, .852072, .840452, .830568, .823270 .819846.
3 $ .822158, .833520, .858962, .908600, 1.000000, 1.000000,
3 $ .988680, .977311, .965896, .954461. .943025, .931643,
3 $ .920358, .909277, .8985419 .888291. .878800, .870380,
3 $ .863657, .859579, .859566, .866290, .884035 .9224909
3 $ 1.000000, 1.000000, .993784 .987508, .981169 .974776,
3 $ .968325, .961847, .955346, .948978, .942520. .936319,
3 $ .930428, .924962, .920279, .916883 .915547, .917824,
3 $ .926266, .947896, 1.000000 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000. 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000. 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000. 1.000000, 1.000000/
30
3 DATA T4B1/ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000
3 $ 1.000000, 1.000000, 1.000000, 1.000000 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000 .996011. .991983,
3 $ .987907, .983782, .979611, .975413, .971205, .967027,
3 $ .962937, .958994, .955309, .952007, .949329, .947623,
3 $ .947416, .949647, .955896, .9S9798, 1.000000, 1.000000,
3 $ .992618, .985194 .977717, .970195, .962G45, .955105,
3 S .947622 .940278, .933185, .926480, .920374, .915139
3 $ .911221, .909277, .910276, .915861, .928649, .953712,
3 $ 1.000000, 1.000000, .989784, .979538, .969260, .958972,
3 $ .948707, .938529, .928514, .918787, .909515p .900903,
3 $ .893260, .886985. .8826969 .881288, .884038. .893007
3 $ .911265, .944131, 1.000000, 1.000000t .987464, .974914,
3 $ .962366, .949857, .937439P .925200 .913248, .901745,
3 $ .890904. .880998v .872412, .865649, .861458, .860892,
3 $ .865422, .877300, .899736, .937977, 1.000000/
3C
3 DATA T4B2/ 1.000000, .985609, .971226, .956880, .942625,
3 $ .928534, .914715, .901305, .888499, .876552. .865785
3 $ .856650, .849727, .845852, .846178, .852277, .866476,
3 $ .891984, .933918, 1.000000. 1.000000, .994181, .968385
3 $ .952662, .937079, .921726, .906731, .892253, .878514,
3 $ .865801, .854478, .845040. .838122 .834620. .835741,
3 $ .843105, .859051, .886756# .931222, 1.000000t 1.000000,
3 $ .983141. .9S6321, .949601, .933061, .916806 .900978,
3 $ .885755, .871378, .858159. .846489 .836897, .830053,
3 $ .826886, .828634, .836934, .854118, .883320. .929460,
3 $ 1.000000, 1.000000, .982464. .964977, .947609 .930451.
3 $ .913616. .89725G, .881592, .86S787, .853261. .841392
3 $ .831729, .824963, .822042 .824218, .833132, .851103
3 $ .881239, .928405, 1.000000. 1.000000, .982130, .9S4314,
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3 S .946627, .929166, .912046, .S95428, .879505, .864540,
3 5 .850889, .838909, .329220, .822509, .819707, .822098,
3 $ .831314, .849668, .880250, .927901, 1.000000/
3C
3 DATA T4B3/ 1.000000, .992130, .964314, .946627, .929166,
3 5 .912048, .895428, .879505, .8S4540, .850869, .838909,
3 $ .829220, .822500, .819707, .822098, .831314, .849668,
3 5 .880250, .927901, 1.000000, 1.000000, .982464, .964977,
3 $ .947609, .930451, .913616, .897256, .881562, .B66787,
3 5 .853231, .841392, .831729, .824963, .822042, .824218,
3 $ .833132, .351103, .881239, .928405, 1.000000, 1.000000,
3 5 ,933141. .96S321, .949601, .933061, .916806, .900978,
3 5 .835755, .871378, .858159, .846489, .836897, .830053,
3 5 .82688, .828634, .836934, .854118, .883320, .929460,
3 5 1.000000, 1.000000, .994181, .968385, .952662, .937079,
3 $ .921726, .90G731, .892253, .878514, .865801, .854478,
3 $ 845040, .838122, .334620, .835741, .843105, .859051,
3 5 .83G756, .931222, 1.000000, 1.000000, .985609, .971226,
3 5 .956880, .942625, .928534, .914715, .901305, .888499,
3 ..376552, .865785, .856650, .849727, .845852, .846178,
3 5 .852277, .866476, .891984, .933918, 1.000000/
3C
3 DATA T434/ 1.000000, .98?464, .974914, .962366, .949857,
3 S .937439, .925200, .913248, .901745, .890904, .880998,
3 5 .872412, .865649, .861458, .860892, .865422, .877300,
3 $ .899736, .937977, 1.000000, 1.000000, .989784, .979538,
3 S .89260, .958972, .948707, .938529, .928514, .918787,
3 $ .909515, .900903, .893260, .886985, .882696, .881288,
3 $ .884038, .893007, .911265, .944131, 1.000000, 1.000000,
3 5 .992618, .985194, .977717, .970195, .962645, .955105,
3 5 .947622, .940278, .933185, .923480, .920374, .915139,
3 $ .911221, .909277, .910276, .915861, .923G49, .953712,
3 $ 1.000000, 1.000000, .936011, .991983, .987907, .983782,
3 $ .979611, .975413, .971205, .967027, .962937, .958994,
3 $ .955309, .952007, .949329, .947623, .947416, .949647,
3 $ .955896, .9S9798, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 S 1.000000, 1.000000, 1.000000, 1.000000, IO0iI0 1.000000t
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000/3C

3 DATA TSBI/ 1.000000, 1.000000 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000 1.000000, 1.000000, 1.0000009,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000
3 $ 1.000000, 1.000000, 1.000000, 1.000000, .997605, .951 ,
3 $ .972734, .990243, .987731, .985194, .98652, .980134,
3 S .977678, .975333, .973173, .971293, .96844, .96042,
3 $ .979210, .970876, .974928, .963205, 1.000000, 1.000000,
3 S .9955239 .0010, .99100, .918, .9732G4, .972643,
3 $ .968054 .963553, .9592209 .955157, .951506, .948470,
3 $ .946327, .945492, .945559, .950453, .958948, .91349,
3 S 1.000000, 1.000000, .993750, .986110, 974819,
3 $ .98472, .982159, .955939, .94989 , .944149, .938849,
3 $ .934210, .930512, .928155, .S27703, .929942, .936052,
3 $ .947.51, 90S7740t 1.000000, 1.000000 .9922719 984521,
3 $ .97650, .888973, .968223, .953559, .947057 .938831,
3 $ .932034, .92586, .920583, .91549, .914251, .914356t
3 $ .891771, .925300, .940237, .96335, 1.000000/3C
3 DATA T52/ 1.000000, .991070, .98218, .973182, .964256,
3 $ .955393, .94S73, .938185, .93006, .92250, .915730,
3 S .91005 , .905888, .903779, .9044S4, .908919, .918496,
3 S .934995, .950986, 1.000000, 1.000000, .990132, .980261,
3 $ .970401, .9059, .94483, .933953, .93429, .92330,
3 $ .915254, .903072, .902183, .83799, .896085, .897288,
3 $ .902537, .9033498 .931351, .959097, 1.000000, .000000,3 S .989442, .978388, ,9383S1, .957902, .947575, .937476,
3 $ .927729, .9!850S, .910031, .902587, .896545, .892375,
3 S .890697, .892310, .838239, .903848, .928895, .9578309
33 1.000000, 1.000000, .9339M9 .377987, .9S7023, .95G1429
3 $.945415, .934945, .924884, .9!5355, .90G652, .899052,
3 5 .C923'?, .233906, .887279, .889173, .895517, .907672,
3 S .927379, .S5?054, 1.000000, 1.000000, .9887G5, .977541,
3 S .SS3S0, .S55271, .944348, .033G95, .9234529 .913804,
3 $ .904932, .837320, .891181, .8370G7, .885G20, .887656,
33 .33420G, .908S23, .926653# .95GOG81, 1.000000/
3C
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DATA T5B3/ 1.000000, .988765, .977541, .966360, .955271,
S .944343, .933695, .923452, .913804, .904992, .897320,

.891131, .887067, .885620, .887656# .894206, .906628,

.?SS53, .956681, 1.000000, 1.000000, .988989, .977987,

.337023, .956142, .945415o .934945, .9248G4, .915355,

.906652, .899052, .892942, .888806, .887279, .889173,
3 $ .895517, .907672, .927379, .957054, 1.000000, 1.000000,
3 $ .939442. .978888, .968361, .957902, .947575, .937476,
3 $ .927729, .918506, .910031, .902587, .896545, .892375,
3 $ .890697, .892310, .898239, .909848, .928895, .957830,
3 $ 1.000000, 1.000000, .990132, .980261, .970401, .960588,
3 $ .950978, .941353, .932129, .923360, .915254, .908072,
3 $ .902163, .897969, .896085, .897289, .902587, .913348,
3 $ .931351, .959097, 1.000000, 1.000000, .991070, .982128,
3 S .973182, .964256, .955396, .946673, .938185, .930069,
3 $ .922506o .915730, .910056, .905888, .903779, .904464,
3 $ .908919, .918496, .934995, .960986, 1.000000/
3C
3 DATA T54/ 1.000000, .992271o .984521, .976750, .968973,3 S .961223, .953559, .948057, .933831, .932034s .825861,
3 $ .920583, .91G549, .914251, .9143561 .917772# .925800,3 $ .940237, .963735, 1.000000, 1.000000, .993750, .987472,

3 $ .931160, .974819, .968472, .962159, .955939, .949896,
3 $ .944149, .933849, .934210, .930512, .928155, .927703,
3 $ .929942, .936052, .947751, .967740, 1.000000, 1.000000,
3 $ .995523, .991017, .93S469, .981881, .977264, .972643,
3 $ .958054, .93553, .959221, .955157o .951509, .9484709
3 $ .946328, .945492, .94S555, .950453, .958648, .973717,
3 $ 1.000000, 1.000000, .997605, .99518G, .992734, .990248,
3 $ .937731, .985194, .982652, .980134, .977678, .975333,
3 $ .973174, .971293, .969844, .9G9042, .969210, .970876,
3 $ .974928, .983205, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000t 1.000000, 1.000000
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000/
3C
3C INTERPOLATE NONLINEAR SOLUTION BY OUADRATICS
3C
3 CALL OUADRD(X,YTABLEGRID,GRIDNGRIDNGRIDNGRDDNGRDD,DERUSL)
3C
3 TRUE = DERUSL(6)
3C
3 RETURrt
3 END
3 FUNCTION H(X)
3 GO TO(I0,10,20,20,20),&A
3 10 H = 0.0
3 IF (X ,NE. 0.) H l./X
3 RETURN
3 20 H = EXP(X)
3 RETURN
3 END
3 FUNCTION W(XY)
3C
3 REAL DERUSL(8), GRID(9), TAB1(9,9), TAB2(9,9),
3 $ TA33(9,9), TAB4(9,9), TAB5(9,9)
3 DATA NGRID, NGROD, GRID /9, 9, 0., 0.125, 0.250,
3 30.375, 0.500, 0.625, 0.750, 0.875, 1.00/
3C
3C APPROXIMATE SOLUTION OF NONLINEAR PROBLEM FOR NONLINEAR
3C COLLOCATION
3C
3 DATA TABI/ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 3 1.000000, 1.000000, 1.000000, 1.000000. 1.000000, .506876,
3 $ .6G7850, .769G27, .839584, .391757, .933243, .968259,
3 $ 1.000000, 1.000000, .410154, .5350761 .650126, .744913,
3 S .822954, .883785, .946495, 1.000000, 1.000000, .381814,
3 3 .483191, .594221, .69S058, .785410, .863715, .933997,
3 $ 1.000000, 1.000000, .374994, .469323, .577968, .681090,
3 $ .773552, .855656, .929943, 1.000000, 1.000000, .381814,
3 $ .433191, .594221, .69S058, .785411, .863715, .933997,
3 s 1.000000, 1.000000, .410154, .535076, .650126. .744914,
3 $ .822334, .3337835, .94S495, 1.000000, 1.000000, .506876,
3 S .637330, .769623, .839585, .891759, .933243, .968259,
3 $ 1.000000, 1.000000, 1.000000, 1.000000o 1.000000, 1.000000
3 $ 1.000000, 1.000000, 1.000000, 1.000000/

95



3C
3 DATA TAB2/ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, .602893,
3 $ .739247, .822810, .878615, .919148, .950600, .976638,
3 $ 1.000000, 1.000000, .512695, .621554, .720883, .800325,
3 $ .863629, .915379, .959599, 1.000000, 1.000000, .485164,
3 S .573183, .670610, .757792, .831835, .894601, .949386,
3 S 1.000000, 1.000000, .478416, .559979, .655650, .744447,
3 $ .821555, .887770s .946000, 1.000000, 1.000000, .485164,
3 $ .573183, .670609, .757791, .831834, .894601, .9493879
3 $ 1.000000, 1.000000, .512695, .621554, .720882, .800324,
3 $ .863628, .915379, .959599, 1.000000, 1.000000, .602893,
3 $ .739248, .822809, .878615, .919148# .950601, .976638,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000/
3C
3 DATA TAB3/ 1.000000, 1.000000 1.000000, 1.000000 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000. 1.000000, .969133,
3 $ .938216, .907820, .879233, .855269, .842995, .863848,
3 $ 1.000000, 1.000000, .950959, .902895, .857303, .816798#
3 $ .786550, .778103, .820581, 1.000000, 1.000000, .941574,
3 $ .884947, .832317, .787160, .755922, .751881, .805331,
3 $ 1.000000, 1.000000, .938692, .879478, .824808, .778445,
3 $ .747215, .744783, .801431, 1.000000, 1.000000, .941574,
3 $ .884947, .832318 .787160, .755922 .751882, .805331,
3 $ 1.000000 1.000000, .950960, .902895, .857303, .816799,
3 $ .786551, .778103, .820582, 1.000000, 1.000000, .969133,
3 $ .938217, .907820, .879233, .855269, .842995, .863848,
3 $ 1.000000. 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000 1.000000/
3C
3 DATA TAB4/ 1.000000, 1.000000. 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, .979728,
3 $ .959246, .938933, .919863 .904380, .897858, .914513,
3 $ 1.000000, 1.000000, .966833, .933969, .902427, .874367,
3 $ .854068, .850356, .882916, 1.000000, 1.000000, .959791,
3 $ .920374, .883276, .8513749 .830024, .829479, .8704979
3 $ 1.000000. 1.000000, .957565, .916106, .877340, .844387,
3 $ .822928, .823561, .867130, 1.000000, 1.000000, .959792,
3 $ .920374, .883276, .851374, .830024, .829479, .870497,
3 $ 1.000000, 1.000000, .966833, .933369, .902427, .874367,
3 $ .854068, .850356, .882916, 1.000000, 1.000000, .979728,
3 $ .959246, .938933, .919863, .904380, .897858, .914513,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000/
3C
3 DATA TABS/ 1.000000, 1.000000, 1.000000. 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000v .987658,
3 $ .975113, .962598, .950876, .941611, .938390, .949788,
3 $ 1.000000, 1.000000, .979429, .958883, .938986, .921260,
3 $ .908740, .907369, .929229, 1.000000, 1.000000, .974782#
3 $ .949842, .926125, .905660, .892267, .892922, .920524,
3 $ 1.000000, 1.000000, .973287, .946951, .922060, .900817,
3 $ .887281, .888697, .918071, 1.000000. 1.000000. .974783,
3 $ .949843, .926125, .9056S0, .892266, .892921, .920524,
3 $ 1.000000, 1.000000, .979431, .958885, .938987, .921259,
3 $ .908738. .907368, .929228, 1.000000, 1.000000, .987659,
3 $ .975115, .962599, .950875, .941609, .938389, .949788,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000. 1.000000, 1.000000, 1.000000/
3C
3C INTERPOLATE NONLINEAR SOLUTION BY QUADRATICS
3C
3 CALL QUADRD(XY,TAB&AGRID,GRIDNGRIDNGRIDNGRDDNGRDDDERUSL)
3C
3 W = DERUSL(G)
3C
3 RETURN
3 END

'EOR

*MACRO 40*

2000200000020
I TWO DIMENSIONS
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1 UXX$ + (1.+X**2)UYY$ - (Y)UX$ = F(X#Y)
2 MIXED
2 X=0. , MIXED = (&A)U + (&D)UX = G(X.Y)
2 X=1. , MIXED =(&A)U + (&B)UX = G(XY)
2 Y=0. , U=TRUE(XY)
2 Y=1. , U=TRUE(X.Y)
3 FUNCTION TRUE(XPY)
3 U =(X+Y)/(2.+X-Y)
3 Ul EXP(2.*U-2.)

3 W (X+1.)'(Y+1.)
3 U2 ALOG1O(W)

3 RETURN
3 END
3 FUNCTION F(X*Y)
3 DATA ALOCEIO/2.3025850929940/
3 U = (X+Y)/(2.+X-Y)
3 VX = .(.Y12X-)*
3 UXX = .(-./2XY)*
3 U'? = .(.X/2X-)*
3 UYY' = .(.X/2X-*3
3 Ul = EXP(2.*U-2.)
3 UIX = 2.*UX*Ul
3 U1XX = 2.*(UXX + 2.*UX**2)*Ul
3 UlY = 2.*U\'*U1
3 UlY'? = 2.*.(U'Y + 2.*UVY**2)*UI
3 W = X+1.)/(Y+1.)
3 WX = ./Uw'+1.)
3 WY -(= ./Y1)*
3 WY'? 2.(=./Y1)*
3 U2 =ALOGI0(W)
3 U2X =(WX/LJ)/ALOGEIO

3 U2XX = (-(WXW)**2)/ALOGEIO
3 U2'? = (WYi/W)/ALOGEIO
3 U2Y'? = (WYY/W - (WY/W)**2)/ALOGEIO0
3 UX = UIX +U2X
3 UXX = UIXX + U2XX
3 UYY' = UI'?' + U2YY"
3 F = UXX + (1.+X**2)*U?Y - '?*UX
3 RETURN
3 END
3 FUNCTION GCX,'?)
3 DATA ALOGE1O/2.3025850929940/
3 U (XY/2.XY
3 UX 2.= .Y/2+-)*
3 Ul EXP(2.*U-2.)
3 U1X =2.*UX*Ul
3 W =(X+1.)/('?+1.)
3 WX =.(+.
3 U2 =ALOG1OCW)
3 U2X =(1X/W)/ALOGEIO
3 U =U1+ U2
3 UX U1X +U2X
3 G = &A'*U + (&B)*UX
3 RETURN
3 END

'EOR

*MACRO 41*

* 2000021002002
1 TWO DIMENSIONS $ CONSTANT COEFFICIENTS
I UXXS + UYY%$ + (&A)US = F(X,Y)
2 DIRICHLET $ HOMOGENEOUS
2 X=0. , U=0.
2 X=3.14159265358979 t U=0.
2 '?=0. ,U=0.
2 Y=3.14159265358979 s U=0.
3 FUNCTION TRUE(X,Y)

*3 DATA PI/3.141592GS358979/
3 SUMO= .
3 DO 100 K = lv.9
3 TEMP =2.*K -1.

3 SUM = SUM + SIN(TEMP*X)*COSH(TEMP*(Y-Pl*.5))/
3 $ (TEMP**3*COSH(TEMP*PI.))
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3 100 CONTINUE
3 TRUE =.S*X*CPI-X) - 4./PI*SUM
3 ZTURIN
3 END3
3 FUNCTION F(X.Y)
3 F = -1. +(&qt*TRUE(X.Y)
3 REZTURN
3 END
3 FUNCTION COSH(X)
3 EXPX =EXPCX)
3 GOSH =O.5*(EXPX + 1./EXPX)
3 RETURN
3 ZND

'EOR

MACRO 42

* 2000220200200
I T .!,] DIMENSIONS S CONSTANT COEFFICIENTS
1U1,1,S, + U'?Y$ + UYS - U$ 0.

2 hZEUN MNN
2 ,=A, UX =-Gl(X,'?)

2 =,&3 . UX: = GI (,,, )
' ,0 UY = -G2CX,')

2 Y=l. , UY = G2(X.Y)
3 FUNCTION TRUEtX,Y)
3 COrINON /CONCOM/ PI
3 DATA PI/3.14592G3358979/
3 FO =C&C)*PI/C(&B)-C&A))

3 Fl = SORT(5./4. +FO*FO)
3 TRUE = EXP(-Y*.5)*SINH(F1*Y)*SIN(FO*(X-(&A)))
3 R ET URN
3 END
3 FUNCTION GI(X,Y~)
3 COMMON /CONCOM/PI
3 FO =
3 Fl = SORT(5./4. +FO*FO)
3 GI = EXP(-Y*.5)*SINH(Fl*Y)*FO*COS(FO*(X-(&A)))
3 IF (A3S(X-(&A)) *LT. 1.E-7) GL = -L.*Gl
3 RETURN
3 END
3 FUNCTION G2(XsY)
3 COMMON 'CONCOM/PI
3 FO =
3 Fl = SORT(5.'4. +FO*7O)
3 G2 = -.5*TRUE(X,Y) +F1*EXP(-'Y*.S)*COSH(Fl*')*
3 $ SINCF0*(X-(&A)))
3 IF (Y/ EO. 0.) G2 = -1.*G2
3 PETURN
3 Ei I-
3 FUNCTION SINH(X)
3 E?;< XPC
3 Sij;;x 0. S'(E)"Px - .'E",Npx)
3 PZTL7 1
3 END
3 FUNCTION COSH(X)
3 E" , X =E";,(,)
3 COSH~ 0= 5P + l./E>XPX)
3 PITURN
3 E;-lD
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- l. , U=0.
,'=C . •. :0

: F *

3i I B I C I DIE *
- - I ------------ -I -- I *
I ..425 1 1 I .50 I 2 I 1 *

C I I ! I *
38 10.0nO I I I .50 I 2 I 2 *

38 I I I I *
,C 1.425 I 2 I .04 I 25 I 3 *

, - I I I I*

C !.425 I 2 I .50 I 2 I 4 *
3C * *
3C

3 PEAL D-:?(USL2 , GRID(20), TABLE(2020),
3 $ T!il(100), TIB2(100), T113(100), TIB4(I00),
3 $ T;T,(I00), T2132(100), T2B3(100), T204(100),
3 TM!11O0), T332(100), T3B3(100), T3B4(100),
3 5 T431100), T432(1001, T433(100), T4B4(100)
I ECJl'.HiE;CE (T-BLE(1, 1) , T&EB!(1)),
] -!; T, LE(I, G) , T&E82(!)),
3 5 TrBLE(1,11) , T&E33(1)),
3 5 (Ti31LE(I,16) T&EB4(1))

,AT, ; r]!, iTDD, GRID /20, 20, 0.0000000, 0.0526316,
3 0.' ;32, 0.1578947, 0.2105263, 0.2631579, 0.3157895,

0.,34211, 0.4210523, 0.473S342, 0.5263158, 0.5789474,
.'3151S9, 0.6342105, 0.73GS421, 0.7894737# 0.8421053,
.234733, 0.9473634, 1.OGO0000/

3? ¢ PP']:<h13T SOLUTIOH OF LINEARIZED PROBLEM USING
3 i-3: D-HC (;ETI-OD=4, !ORDER=41, 20 X 20 GRID)

3 . 131' .000000, .o00000, .000000, .000000, .000000,
3 0 .} "0>1. .000000, .000000, .000000, .000000, .000000,
3 $ . 300, .000000, .000000, .000000, .000000, .000000,
3 . 100900, .000000, .000000, .000000, .009616, .016256,
"3 D .21191, .024955, .027830, .023384, .031522, .,32514,
9 0 .0330'1, .032514, .(n31522, .029984, .027830,
3 . 335, .021191, .01825C, .009816, .000000, .000000,

.-in S, 028493. .03?893, .045161, .050752, .054957,
.712S3, .053313, .0808S, .060989, .059913, .057988,

3 .'950752, .045!$1, 1037393, .023493, .016259,
j9 . - 0 ) 000,, .O1 0, .021191, .037333, .051031, .061406,

3 C . t3n, .075507, 07S3333, .02330 3 084076, .084076,
3 . 2--D90, .07S33, .07'5507, .033435, .031406, .051061,

3 .'3733, .0-1131, .00000, .000000, .024955, .045!91,
0. '?, .07.1337, .03413S, .022153, .097710, .101308,

.03);i, .103078, .101303, .037710, .092159, .084461,
j 3 .''331, 03!403, .045131, .024355, .000000/
3C

., I I 1' 2,, .000000, 0273,0, 050752, .033435, .084491,
332, .10533S3 11121, .11G173, .118274, .110274,

3 - 1S7'3 .111921, .10533. .0:3S!2, .0344S1, .069435,
7. .53375, .0807000, .000000, .023334# .054957,

s .0753J7, .092153, .105333, .115503o .122832, .127950,
3 i3Qol, .130010, .12"330, . _23- . •115503, .1053G8,
3 . 3253 .075507, .03557, .023334, .000000, 0,
3 3 .031522 .037933, 07233S3, .'137710, .111821, .122822,
3 s .10319 .. 1003, iC35S4, .!2S534, .133006, .130819,
3 3 .1-22332, .11191, 037710P .0739, .05793, .031522,
3 .300000, .000000, .0":)314, .0-S313, .032390, .101308,
3 . 2D1>73, .7(A, 1 '-7,-S . !,159, .144150, .144150,
3 3f .141,15,. 30 11 3179, .101393, .002G90,
3 .013t3, aqqoqo 00000 90009, .032001, .060869,

,33073, !.030T' 137, 1010, .074,334, .144150,
.!,i3337, . t T,. ; 1 ' ? .3 1 7 1, .130010, .110274,

10 .!3073, ., 0 , . 9 '] . rj'"30, .']00000/

]3



3C
3 DATA T!33/ .000000, .033001, .090S3C, .034076, .103078,
3 $ .118274, .130010, .1385S4, .144150, .146907, .146907,
3 $ .144150, .1335S4, .130010, .118274, .103078, .084076,
3 0 .0303S', .033001, .000000, .000000, .032514, .059913,
3 $ .032G90, .101303, 11!79, .127950, .139006, .141459,
3 0 .144150, .144150, .141459, .13S00G, .127650, .116179,
3 $ .101303, .082990, .053313, .032514, .000000, .000000,
3 $ .031522, .05798, .07939, .097710, .111921v .122862,
3 $ .130319, .13300S, .1335S4, .133564, .13S006, .130819p
3 S .122332, .111921, .097710, .079899, .0579S8. .031522,
3 5 .000000, .000000, .023984, .054957, .075507, .092159,

$ .105338, .11550S, .122S2, .127G50, .130010# .130010.
5 .127650, .1223S2, .115509, .105368, .092159, .075507,

3 $ .054957, .029934, .000000, .000000, .027830, .050752,
3 $ .0S9435, .034491. .09S312, .105398, .111921, .116179,
3 S .118274, .113274, 116179, .111921, .105398, .096312,
3 $ .0344S1. .069435, .050752, .027830, .000000/
3C
3 DATA T134/ .000000, .024955, .045161, .061406, .074337,
3 $ .081431, .092159, .097710, .101308, .103078, .103078,
3 5 .101303, .0977101 .092159. .034491, .074337, .061406.
3 0 .045191, .024935, .000000, .000000, .021191, .037893,
3 0 .051031. .031406, .069435, .075507, .079939, .082690,
3 0 .0840769 .084076, .08290, .0788S9, .075507, .069435,
3 S .0S140, .051061. .037393, .021191, .000000, .000000,
3 $ .016253S, .023493t .037393, .045!91, .050752, .054957,
3 0 .057929, .059913, .OS0839, .003SS, .059913, .057968,
3 S .054957, .050752, .045191. .037893, .028498. .016256,
3 $ .000000. .000000, .00316. .01625S, .021191. .024955
3 0 .027830, .029934, .031522, .032514, .033001, .033001,
3 $ .032514, .031522, .02934, .027830, .024955, .021191,
3 0 .016259, .009916, .000000, .000000, .000000, .000000,
3 s .000000, .000000, .000000, .000000, .000000, .000000.
3 5 .000000, .000000. .000000. .000000. .000000. .000000.
3 5 .000000, .000000, .000000. .000000, .000000/
3C
3 DATA T231/ .000000, .000000, .000000, .000000, .000000,
3 s .000000, .000000. .000000, .000000. .000000, .000000,
3 $ .000000, .000000, .000000, .000000, .000000, .000000,
3 $ .000900 .000000, .000000, .000000, .252731. .367756,
3 5 .422720, .447250, .458919, .464413, .437014, .468253,
3 S .4S8332, .43382, .493253, .467014, .464413, .458919,
3 .447250, .422720, .397759, .252731, .000000, .000000.
3 .337753, .557305, .650506, .S93399, .714513, .724187,
3 0 .723757, .7303S5, .731952, .731652, .7308S5, .728757,
3 0 .724137, .714513, .693899, .65050S, .557305, .';67756,
3 $ .000000, .000000, .422720, .65050S, .765119 .319808,
3 S .845933, .853259, .34071, 8SS731, S7747, .867747,3 $i 8337S31, .334071t .358258, .845933, .819808, .7G5119,
3 S .3050S, .422720, .000000t .000000, .447250, .693899,
3 ! .319303, .80741, .910053, .823977, .930554, .933563,
3 .934720, .934720, .9335S3, .930554, .923977, .910053,
3 0 .830741, .319303, .693399, .447250, .000000/
3C
3 DATA T232/ .000000, .453919, .714513, .845933P .910053,
3 0 .941055, .$S5333, .9922S9, .9GS079, .967321, .967321,
3 5 .$33079, .S239 .95533, .941055, .910053# .845933,
3 0 .714513, .453919. .000000. .000000, .4S4413, .7241879
3 .859253, .92397, .$55353, .971139, .973392, .981719,
3 0 .03009, .963009, .931719, .978392, .971139, .955858,
3 $ .923977, .653258, .724137, .4S4413, .000000, .0000009
3 0 .497014, .728757, .8'4071, .930554, .932839 .978392
3 3 .83772, .993162, .990430, .S30490, .989162. S85772,
3 5 .973332, S9$23S9o .930554, .84071, .723757, .497014,
3 S .000000, .00000, .4S3253, .730335, .8S731, .933563,
3 $ .'3073, .231719, .9391S2, .932594, .93S1, SS3916,
3 : .32334, .S931G2, .S31719, .9T3079, .9335S3, .6S73!,
3 0 .730235, .4S3253, .000000, .000000, .433382, .731652
3 0 .837747, .934720, .S7321, .983098., .990430, S93916,
3 3 .033234, .333254, .93391S, .930430, .933039, S7321,
3 ' .934723, .837747, .731G32, .4S3332, .000000/
30
3 DATA T2B3/ .000000, .4S382, .731652, .837747, .934720,
3 0 .037321, .S33003, .930430, .93391S. .995254, .55254,
3 $ .93391G, .930430, .033303, .SS7321, .934720, .87747,

100



3 S .7316529 .468682. .000000, .000000# .468253. .730865.

3 $ .86731, .933563, .9S079, .981719, .989162, .992584,
3 $ .99391G, .993916, .992584, .989162, .981719v .966079,
3 $ .9335G3, .86731, .730865, .468253, .000000, .000000,
3 $ .4G7014, .728757, .8S4071, .930554, .962869, .978392,
3 $ .935772, .989162, .990480, .990480, .989162, .985772#
3 $ .978392, .962869, .930554, .864071, .728757, .467014v
3 $ .000000, .000000, .464413, .724187, .858258, .923977,
3 $ .955858, .971139, .978392, .981719, .983009, .983009,
3 S .981719, .978392, .971139, .955858, .923977, .8582589
3 $ .724187, .464413, .000000, .000000, .458919, .7145139
3 $ .845933, .910053t .941055, .955858, .992869, .966079,
3 S .967321, .967321, .966079, .962869, .955858, .9410559
3 $ .910053, .845933, .714513, .458919, .000000/
3C
3 DATA T2B4/ .000000, .447250, .693899, .819808, .880741,
3 $ .910053, .923977, .930554, .933563, .934720, .934720,
3 $ .933563, .930554, .923977, .910053, .880741, .819808,
3 $ .693899, .447250, .000000, .000000, .422720, .650506.
3 $ .765119, .819808, .845933, .858258, .864071, .866?31,
3 $ .867747, .867747, .866731, 864071, .858258 .845933
3 $ .819808, .765119, .650506, .422720, .000000, .000000,
3 $ .367756, .557305, .650506, .693899, .714513, .724187,
3 $ .728757, .730865, .731652, .731652, .730865, .728757,
3 S .724187s .714513, 693899, .650506. .557305, .367756,
3 $ .000000, .000000, .252731, .367756, .422720, .447250,
3 $ .458919, .464413, .467014, .4S8253, .468682, .468682,
3 $ .468253 .467014, .464413, .458919o .447250, .422720,
3 $ .367756, .252731, .000000. .000000, .000000. .000000,
3 $ .000000, .000000, .000000, .000000, .000000, .000000,
3 $ .000000, .000000, .000000, .000000, .000000, .000000,
3 $ .000000, .000000, .000000, .000000, .000000/
3C
3 DATA T3Bl/ .000000, .000000, .000000, .000000, .000000,
3 $ .000000, .000000, .000000. .000000. .000000, .000000,
3 $ .000000, .000000, .000000, .000000, .000000, .000000,
3 $ .000000, .000000, .000000. .000000, .009168, .015386
3 $ .019938, .0233G7, .025957. .027881, .029246, .03012L,
3 $ .030550, .030550, .030122 .029246, .027881, .025957,
3 $ .0233S7, .019938, .01538S, .009168, .000000, .000000.
3 $ .01538S, .026806, .035451, .042060P .047093, .050847,
3 $ .053517, .055233, .056072, .056072, .055233, .053517
3 $ .050847, .047093, .042060, .035451, .026806, .015386,
3 $ .000000, .000000, .019938, .035451, .047532, .056920,
3 S .064138, .069552, .073417, .075906, .077125, .0771259
3 $ .07590, .073417, .069552, .064138, .056920, .047532,
3 $ .035451, .019938, .000000, .000000, .0233S7, .042060.
3 $ .05S920, .063S30, .077715, .084572, .089487, .092659,
3 $ .094214, .094214, .092659, .089487, .084572, .077715,
3C .08630, .056920, .04200, .023367, .000000/
3C
3 DATA T3B2/ .000000, .025957, .047093, .064138, .077715,
3 $ .083333, .093390, .102187, .105938, .107779, .107779,
3 $ .105939. .102187, .096390, .088333, .077715, .064138t
3 $ .047093, .025957, .000000. .000000, .027881, .050847,
3 5 .0G9552, .024572, .09390, .10539, .111901, .116116,
3 S .118189, .113189, .116116, .111901, .105399, .096390,
3 $ .084572, .069552, .050347, .027881, .000000, .000000,
3 S .029246. .053517, .073417, .099487, .102187, .111901,
3 $ .118329, .123493, .125738, .125738, .123493, .118929,
3 .1119019 .102187, .039487, .073417, .053517, .029246
3 3 .000000, .000000, .030122, .055233, .07590G, .092659,
3 .105933, .116116, .123493, .128288, .130'50, .130650,
3 5 .128?33, .123493, .:!G!16, .105938, .092659, .075906,
3 5 .055233, .030122, .00000, .000000, .030550, .056072
3 $ .077125 .094214 .1077799 .118189, .125738, .130650,
3 $ .1330S3. .1330699 .130630, .1257389 .118189, .107779
3 $ .094214, .077125. .05'072, .030550, .000000/
3C
3 DATA T383 .000000, .030550v .0560729 .077125, .094214,
3 S .107773, .118189, .125738, .130350. .133069, .133069,
3 3 .130350, .125733, .118139, .107779. .034214, .077125,
3 5 .059072, .030550, .000000, .00000, .030122, .055233,
3 .07390", .]9259, .105933, .116116, .123493, .128288
3 3 .130S50, .130S39, .13288, .123493, .116116, .105938,
3 3 .092G33, .07539, .055233, .0301229 .000000, .000000,
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3 $ .O20243, OST5 l .07I17 093137. .1021379 .111901p3 0 •1C22, .2 'f£3, •~ .723 733, 123433, .11F929,

3 .' 11 1fl2&', . 33 , 073417, .053317 .02S246,

3 f3 0000, p731, .030347, .033532, .0845729
3 .1 l 19 13, . 7%', '131!S, .113133, .118189#
3 .3333 3... ' 7-3 _:3330, .034572, .095352,
3 .931, .0T)jo, 2999900 .03557, .047093,

13 ., 7775, .023D33, .023330, .102137, .105938.
3 11. 07, . 3, 3n3, .1921379 .073290. S03333,

3 . '5 .- 34 3, .07 933, .025337, .000000/
IC

3 1'' T, .000 0)7,227 •012030, .053320, .06ES30,
3 0 4777 15 34572, .03',37, •632653, .0931214o .094214,
3 -nO, 3Th37., .077715, .033930, .05920,
3 S'4 , - .0 33 00o), 00900, .1.33, .035451,
S3fll '223' .:r, .033532, .0734!7, .075909,
31 77 73, 7 . n 5.5 , .073417, .033552, .094138,
3 =S I . _ 0 , .1-3 .000,00 .000000,
3 - "1SO 3 , .'. 0 , 047093, .050847,

11 1 ' , -) 552-":3, ."5 '7 n , 53070, .055233, .053317,
3 - '2. ..33, -' 27. -3, .023303, .015383.
3 110 010001, nm$ 0153S, 013333, .023367,
3 ., 02 7 3 31, C2..3, .00122 .309330, .030530,
3 0 0 J D2, _ 2 f'' 2._,1 , .025357, .023337% .015938,
3 S o033, o0913 .0000 .000000, .000000, .000000,
3 5 .0000)0, 00900, .0900 .090000 .000000. .000000,
j90 I. 0, DOO. 0 00, ID 0000, .000000, .000000,
3 0 .0 ' ?0, 0*0 0 0 0 , I 09)0:3, .00000, .000000/
3C
3 DT3 T4131,' 00000, .000000, .090000, .000000, .000000,
3 0 .00 ,0 .090000, .0000,00 .009900, .000000, .000000,
3 .000300, .000000, .000000, .000000, .009000, .000000,
3 0 .01 90, .00000, .00000, .090900, .003154. .0153S0.
3 $ .0!$30. .02231S, .02333S, .027311, .02319, .030040,
3 S .030-133. .0303., .030049, .023193, .027311. .025896,
3 0 .023313, .01S300, .015330, .00154, .000000, .000000,
3 0 .01533), .023754, .033373, .04132, .043971, .0507069
3 S .053333, .05033, .035303, .033303, .053039, .0533393
3 0 .059703, .043371, .041953, .035373, .023754, .0153.0,
3 5 .00000, .00000, .013300, .035373, .047417, .05G770,
3 .33333, .033343, .073137, .07S32, .073374, .076874,
3 0 3 07332, .073137. .033343, .03335S, .053770, .047417,
3 0 .03373, 013309. .009000, .000000, .023319, .041959
3 0 .9770, .03342, .077473, .084333, .033135, .092338,
3 0 .033333, .093 , .0S2333, .033135, .03423, .077476,
3 0 0S3432, .053770, .041933, .02331S, .000000/
3C
3 DATn T432/ .000009, .025333, .043371, .03333, .077476,
3 S .03 044. .033033. .10132 .103349 .107379, .107379,
3 0 .105343, .101321, f0S303, .033044, .07747G, .0639569
3 0 .043371, 023X3, .3900 .000300, .027311, .050709,
3 0 .....3E_73, .3 . ' . 53 .103913, .11-431, .115S709
3 3 !7723, .117723, .115370, 111431, .103018. .095058,
3 0 2 033' 07.0 3.93, .0,7311. .00000, .000000,
3 ':3, 7 ''3, . 73. 7 , 033175) .101821 .111481,
3 m.u3! 3. _ _ -= . 2 .1 2 3 0 0 1 , .1 1 [ 4 G,
3 0 . 1>3! !1 ' ~1,3,3 073137, .033333, .0291G9,

3 4>. ,303, 4 03, .075332, .092338.
3 123, _2:735, .130110, .130110,
3 .77 , , .1'3370, .1033 3, .032333, .075962.
3, .73-,flf , 3 7,), )900 , .030435, .055903.
3 -37 i " '173, .17-23, . 125273 2 .130110.

3__ ,1. n72- .11723. .107379t
3 .3 *" 23 35, .000000/
31-
3 n, 1'. 7,,', . -33. 033203, .073374. .093383.

3 . T '1 10110, .13513, .132513,
3 . 3 .07273. .033333, .07G374,

- 002000> .0310-10, .055099,
3 .., _ _ .... -?, ' 53, 11253'). .12301, .127765.'7' ,, 123001. .11:370. .105359.

3 .... . .3 .-10 .'0)00. .000000,

3 " , ' . <--3,. ,''23 , .10132 1 ,  
.111481

3 ;2. . . . "3. 3 173137, .007733, .029168,
. 771 -3 , -4 2M . 31., .. .0 ,

---- --
.......... . ± _: _ _ E 'k~ . .... L _- ... ...... .. .. .. ] . . . .... ... ... .... .. . ... . ... ... .. ... . . ..



S.09S 3, .!050.,3, . 1 '91, 1 .:.370, .1 17'23, .117729,

.1. .1421. 0 ',13, .'"'; 312 9 3, o0G9343,
, , , . "3_ M, .01 , . 7 I9, .02539s, .01,0971,

. 71 1 , .105549,
.; . 107373, . 1331 , . ' ., .C 0 3053, .038044,

. . - . .3 3 2 53 , . 0 3 3 7 1 ., . '7 10 0 00 0 "

DAT . '00000), .02331 S, 41.333, .0-3770, .068432,
S . -. ,. . ,, D 7335, -u.33, .033335, .093835,

S .3 72333, .331335, .03D2"23, .077,'S, .03432, 053770,
3 . 741050. .0.331,, 0 )TI0, .00, .013900, 035373,

.501,7 . . 05S770. i1 , .033-13, .073!37, 075662,
3 ) .763-.4, .07S374, 075SS3_3, .1073137, .0c3-43, .03956,
3 5 .0537., .047417 .035373, .019900, .000000, .000000,

.015350, .02S754, .0353t3, .041959, .046371, .050706,
3 .0533S3, . 550S3, .053303, .035303, .05509, .053363,

.050'03, .043371, . 4 139, .035373, .023754, .015360,
3 .000900, .009000, .09-154, .15330, .019300, .023316,
30-533, .02!73! 1, .0-31 3, .030940, .030455, .030465,
3 $i "30040. .0291S9, .027311, .02539s, .023316, 01S900,
3 C. .1533), .009!54, .00000, .000000, .000000, .000000,
3 0 .000000. .000000, .000000, .60000, .000000, .000000,
3 3 00000 .000000, .000000, .000000, .000000, .000000,
3 0:090000, .00000, .000000, 000000/
3C
3C INT PPO LAT7 Ni i L I [A SOLUTION BY QUADRATICS
3C
3 CL 0UASR (D , Y , T A3LE, G ID GRID, HRI D, NGR DD, NGRDD, DERUSL)
3C
3 TP _ = D-RUSL(6)
3C
3 P1TU7-11
3 Ei13
3 FUNCTION W(XY)
3C
3 IEAL DERUSL(G), GID(9), TPB1(9,9), TAB2(9,9),
3 z T033(3,9), Tf434(9,9)
3 3ATi NRID, HGRDD, GRID /3, 9, 0., 0.125, 0.250,
3 $0.375, 0.500, O.S25, 0,750, 0.375, 1.00/
31c

3C VPPDO:'IMirTE SOLUTIOI OF rlONLINE4R PROBLEM FOR NONLINEAR
3C COLLOCAT!ON
31C
3 DATA "' 31 .000000, .0f?000, .00000, .000000, .000000,
3 3 .)q1o', .00000), .000000, .00000, .000000, .033712,
3 $ .- 3745, .037033, .070223, .037033, .053745, .03G712,
3 5 70 000 .0000o, .03S7-5, .031025, .10331G, .115060,
3 s 1'3313, .091025, .0' 9 .0D000l9, .000000, 06703G.
3 3 .!1131, .132414 .3733, .132414, .10931S, .0703S,
3 $ 9000, .000000, .0710 S, .!!S03, .133733, .147590,
3 .3 133733, .115050, .070R 3, .00000, .000000, .07036,
3 S f .132-414, . 1,37233, .132414, .103313, 0G703S,
3 3 9901000, .000 S7, ' 4, .0310251 .10931G, .115060.

0 j35, 091025. .,-," 1, .0009_ .010000, .036712,
3 3 '734, .037033, r)-00 3, .'37033, .03744, .03'S12,
3 . 9'3 , .00O00O, 00001, .09390 9. 000000, .000000,
3 I .000000, .1OO'OO, .000000/

3 :, -. . ,0000, . r1%'Orp, .990 999, .000000, .000000,
3 3 . " -, .' 300, . i0D0. , 000 '0 , .010000, .648110,
3 5. " 0333 . , .731. 35S, .770334, G48110,
3 ri . T'p, 1- '70', , . 9937 .223393, .,57243, 9S12G1,
33 7)7 D_ 2 3" q f I , .090000, .000000, .791S56,

3 5 $-' 4 ,. -7-: 3] ,53!13 ) 3 .937242, .791956,
3 : D 0 r 4, .33:731, .331133, $954S4,

]1
. 23, 3 , .!7343C2-, .000'00, .000000, .791953,

3 T: S 113 3, .• 3 .., .957242, 791556,
- . -, , ,r ," ,q, -'' ,, . . 303, .957242, .961231.

D. .000000, .000900, .648110,

73233> . , .73(3533 .770833, .648110,
. ", ,', .0 0 3 , .0'00300, .000000,

4, _ ,!7' , J ", -, ,. 9, 0 _7,no ¢'01010"'"

. - ' "0 , 7,- -, " , . 000000, .000000,
-O .03428,-'- ':-:?J, '.:" - . ,- " , 0'9 70, .03O.:o ,

b ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ m , 3 .. .. 3.?,5 Z'3 S 0,.:7 , " :535 0z3



.09,000, .000000, .052S05, .03310, .09331, .10491G,
3 130333, .933311, .052305, .0033M0, .000000, .G1771,

S .0)2331, .2033S, .123773; .120333S .093831, .061771,
3 .000300), .000000, .0C1533, .104313, .12S77., .133669,

__. ,., I .-,431S, .034383, .000000, .000000, .061771,
3 C ',331, .120333, .1 3773, .18033, .05333!, 061771,
3 $ .0000. .060000, .053"04, .033311, .033330, .104916,
3 S .03330, .933311, .032S04, .000000, .000000, .034389,
3 ' .0.2304 031770, 034533, .031770, .052304, .034389,
3 1 .000030. .000000, .000000, .000000, .000000, .000000,
3 3 .000300, .030000, .00000, .000000/
4-

3 DATA TP.O34/ .000000, .090009, .009000, .000000, .000000,
3 0 .000000, .000000, .000000, .000000, .000000, .034316,
3 0 .052433, .031533, .034333P .03152S, .052435, .034316,
3 OQ.300V. .000000....24SS, .03Z345, .033507, .104531,
7) .03-5'7, .03334, .05235, .000l, .000000, 06158S,
3 .0S3397, 1193q4,• .1_353 .11334, .093507, .01586,
3 0 .00000, .000000, .0S4332 ,  .104531, .123253, .133110,
3 .123233, .10-1531, .034332, .000000, .000000, .0-1586,
3 .0:3350)7 , .I1334I .123253, .10334, .033507. .061583,
3 t .000000, .000000, .052435, .0333-5, .033507, .104531,
1 n ,33?7, .033345, .052435, .000000, .f00000, .034315,
3 . o 0.35 .0S153, .034332, .031333, .052435, .0-4315,

S .030300, .000003, .000000, .03300, .000000, .000000,
3 3 .09090, .000000, .0000)0, .090090/
2-
.. .N72,?0 .t. 1 3N LI -PR SOLUTIOH BY OUDRATICS

2C
3 CA=L .' 3, " )

OP..L 0-.D '(,,, Y,TA3 , ! I,, D, NG7ID, NG27D,N:;RDD, MGPDD, DERUSL)
3C

3 1 =

3 R-TUTI
2 Eilfl

-l...... 45

3320091202000
I T!U9 0ITEhSIONS 0 HMOGENEOUS

iU77 + Uy0. - (,-.*(X,Y))U- 0.0
2 =0 , UT (XY)

? v . = J-. 7..( .,,)1
S''= U=7,UE(XY)

3 FUNC3T . U(' Y)

1C--UI 3 T C
3 2 "" 2 1 3-

? T):23 T5 gT 2 v
-31(19))! T! 2(l

:00" i I
] C : 2I 2I3

ff"3!(l.9), T],2(100), T113(190), T134(100),
731( 00), T232'109), T233(109), T234(100),

£ 2 0 TS31C1), T3321(00), T323(1093), T334(100)
3 JI3 : 2(1,. 1) , T.'31 (1)),
3 0 (1.(1, 3 s T&C32(!)),
2 0 (T2ILE(1,!11 , T&C33(!))

(Ti32LZ(I. 13) ,'r34(1))

!0-4



3 DATA NGRID, NGRfD, GRID /209 209 0.000000, 0.0526316,
3 $0.1052632, 0.1578947, 0.21052G3, 0.2S31579, 0.3157895,
3 50.3G34211, 0.42105231 0.4735842, 0.5263158, 0.5789474,
3 00.6315789, 0.634205, 0.7368421, 0.7834737t 0.8421053,
3 $0.39473639 0.94736384 1.0000000/
3C
3C APPROXIMATE SOLUTION OF LINEOPI7ED PROBLEM USING
3C HODIE-nCF (METIHOD=4, IORDER=41, 20 X 20 GRID)
3C
3 DATA TiBI/ .726132, .712380, .701080, .691075, .682910,
3 $ G7141, .570804, .5S3!7, .64211, .65296S, .662966,
3 S 634211, .65917, .670805, .G76142, .682910. .6910759
3 5 .701080, .712680, .726132, .712673, .698560, .686375,
3 S .675935, .657311, .650220, .G54633, .G50495, .647745,
3 S 64333G, .64S38, .647745, .6504969 .654633, .660220,
3 $ .67312, .675985, .63376, .638560, .712680, .701079,
3 $ G33375, .673701, .652897, .653849p .64S454. .640S30,
3 $ 63S3149 .633459, .G32039, .6320399 .S33459, .636314,
3 $ .'40631, .646455, .G53849, .S52897, .673701, .686375,
3 $ .701080. .691074, 675984, .6S2897, .651725, .642360,
3 $ 634703, .628672 .624202. .621247 .619777, .619777,
3 S .621247, .624202, .23S72, .634703, .$42361, .65172G,
3 $ .632337. .675984, 6910749 .582303, 6S7311, .653349
3 S 6423S0, .S32726, .624845, .S13S37, .51403G, .610995,
3 $ .609432, .609482, .610995 .614036, .618637, .62484G,
3 $ .632726, .642360, 653349, .667311, .682908/
3C

3 DATA TIB2/ .676140, 360219* .646454, .634703, .624845,
3 $ .65731, .610426, .05716, .602602, .691053, .601053,
3 S .60202, .G0571G, .61042S, .615781, .624845, .634703,
3 $ .34S454. .650219, .673140, .70803, .654S32, .640630,
3 $ .$28371, .6!8'37, 610426, .603954 .599157, .595986,
3 $ .594403, .594408, .535988, .589157, .S03954, .610426,
3 $ .618337, .528671. .40630, .654S32, .S70804, .666916,
3 $ .650495, .636314, 624202, .61403S, .505716, .599157,
3 S .594295, .591080. .539481, .589481, .591080, .594295,
3 $ .599157, .605715, 61403S, .624202, .636314, .650495,
3 S .669!6, .6S4211, .647745, .633459, .621247, .610995,
3 $ .602302, .58593S, .531080, .587837, .583233, .586223,
3 S .537837, .591080, .59833, .602S02, .610995, .621247,
3 $ .633453, .647745, .664210, .66297 .646387, .632039,
3 $ .619777, .G09482, .601053, .594408 .539481, .586223,
3 S .534603, .584503, .586223, .588481, .534408, .601053,
3 $ .G09482, .619777 .632039 .646385, .662966/
3C
3 DATA TIB3/ .5G29S8, .646387, .632039, 619777, .609482,
3 S 601053, .594403, .589431, .583223, .584303, .584603,
3 $ .536223, .589481, .594408, .601053, .09432, .618777,
3 . .632039, .S4S38S, .65S2S3, .G54212, S47746, .633459,
3 .621247, .610935, .602602, .5S5383, .591030, .587837,
3 0 .52223 .58G223, .587837, .591090, .595935, .602602,
3 $ .G10995, .521247, .G33459P .647745, .S4211, .666918,
3 G •650463, .633314, .624202, .31403, .605716, .599157,
3 ..534235 .591030, .539481, .583431, .591030, .594295,
3 $ .553157, .605715, .614033, .324202, .633314, .650493,
3 $ .G33917, .G70305, .G5433, .640331, .S23S72, .61E37,
3 0 .S!042S, .603954, .593157, .595995, .594403, .594408,
3 0 .595935, .599157, .603954, .610425, .S1637, .628372,
3 S .G40330, .654333, .370804, .673143, .'30220, .646455,
3 $ .G34703, .624345. .6S730, .S10425, .605715, .602602,
3 $ .601053, .501053, .602302, .G05715, .S10425, .616780
3 S .624345, .S34703, .643454, .660220, .7G141/
3C
3 DATA T1B4/ .682910, .67312, .S53849, .G42330, .632726,
3 $ .624345, .31837, S!4036, .S10995, .609432, .600482,
3 S .G10994, .61403S, G18337, .624345, .S32723, .6423S0,
3 $ .653349, .67311, .32910, .691075, .675934, .662697,
3 S .651725, .342330, .34703, .S23S71, .624202, .621247,
3 ! .G19777, .619777, 621247, .624201, .G23671, .634703,
3 3 .642330, .651725, G6397, .675995, .91075, .701079,
3 0 .683374, .G73701, 6S289, .G53343, .643454, .640630,
3 .33314, .633-53, G32039, .632033, .G33453, G36313,
3 0 .640'30, .641434, .53343, .GS2397, .S73701, .636375,
3 $ .701030, .712373. .3959, .S333749 .675934, .67310,
3 0 .302139, .G54332, 350435, .S47745, .G4633, .64336,
3 0 647744, .GS04959 G543:2 SSC2!99 .337310 G75S34,

i05



3 S .GS375, .ST35S0, .712980, .726129o .712678, .7010789
3 s .3!02. .S32003, .676140, .S70803, .6GS916, .664210P
3 S.- I.-M, 7 .233, .G34210, .SSS96 .6708039 .676140,
3 S .3-203, .S31074, .701079, .712S79, .723131/

3 A )T 7231, 03352. .043304, .037353, .031205, .033785,
3 3 I'331, .033579, .033571. .03356, .033569, .033569,
3 .333, .033571, .033573, .033551, .033785, .031205,
3 3 137333, .043304, .0953529 .043304, .014807, .008223,
3 3 33430, .003373o .003387, .00S385, .003384, .006384,
3 .903234, .006334, .003334, .00'384, 006385, .006387,
3 . 00373, .0034S9, .008223, .014307, .048804, .0373569
3 S '03223, .002537. .001490, .001251, .001220, .001215,
3 ' D021!4, .001214, .1J01214, .001214. .001214, .001214,
3 , 30215. .001220, .001251, .0014S0, .002597v .008223,
3 0 .'353, .031205, .0094S9, .001490, .000468, .000275.
3 3 'P33, .000232, .000231, .000231, .000231, .000231,
3 . )0231, .00'231, .000232t .0002339, .000275, .0004689

-, 3 '3, .'-439, .031205, .033785# 003373, .001251.
.1 100-15, .000033, .000052, .000045, .000044, .000044,

2 VJ .0944, .000044, .000044, .0000449 .000045, .000052,
3 S .. 7''.3, .90275, .001231, .003373, .033785/

3 ' ,1 .033551, .003337, .001220t .000239, .000052,
3 3.ZO1q?, .'000.0, .009009, .000003, .000003, .000008,
3 .7)0303, .010003, .000010, .0000179 .000052, .000239,
:3 1k'O .00337, .033551, .033579, 00S385, .001215,
I 2 ,072, .000045, .000010, .000003, .000002, .000002,
L .'> L. .909002, .000002, .000002, .000003. .000010,
3 3 .03343, .900232, .001215, .00S3359 .033579, .033571,
3 5 .-0S234, .001214, .000231., .000044, .000009, .000002,
3 2 .?031, .000000, .000000, .000000, .000000, .000001,
3 .3l'02 .000003, .000044, .000231, .0012149 •006384,
3 .M3571, .03335S, .003384, .0012149 .000231, .000044,
3 :300033, .000002, .000000, .000000, .000000, .000000,
3 .303)00, .000000, .000002, .000008, .0000449 .0002319
3 00i214, .07334, .033566, .033563, 003394o .001214,
3 s .300231, .000044, .000008, .000002, .000000, .000000,
3 5 .'0000, .000000, .000000, .000000v .0000029 .000008,
3 5 .000'44, .300231, .001214, .006334, .033569/
3C
3 2ATA T233/ .03359, .003384, .001214, .0002319 .000044,
3 S .300303, .000002, .000000, .000000. .000000, .000000,
3 3 .900000, .900000, .000002, .000008, .000044, .000231,
3 3 .001214, •00334, .033539, .033596, .006384, .001214,
3 3 .900231, .000044, .000008, .000002, .000000, .000000,
3 .300000, .000009, .000000, .000000, .000002, .000008,
3 3 00044, .000231, .001214, .00S384, .03353S, .033571,
3 3 .03334, .001214, .000231, .000044, .000009, .000002,
3 0 .300, .000000, .000000, .000000, .000000, .000001,
3 '3 .3032, .000003, .000044, .000231, .0012149 .006384,
3 3 .33571, .033579, .003335, .001215, .00023?, .000045,
3 . .jj3!O, .0-0003, .090002, .000002, .0000029 .000002s
3 S 9333, .0032, .000003, .000010, .000045, .000232,
3 3 .01215, .003335, .033573, .033551, .003387, .001220,
3 3 . 323, .000052, .000017, .000010, .000009. .000008,
3 .o * 9;3 9 3 . 303,3, .000003, .009009, .000010, .000017.
3 _ .303332, .000233, .0)1220, .00S337, .033551/

41. .1033725, .003373, .091251, .000275, .000088t
3 .'-P.1-. .000045, .090044, .900044, .000044, .000044,
3 0 .33044, .00334, .000045, .090052. .000033, .000275,

0 33.1231, .333073. o033735, .001205, .003439, .001460,

3 3 . 333,03. .033273, .90333 000232, .000231, .000231,
qT 2 323!, .003231, .000231, .000233, .000233,
0) , -0S3, .101430, .003433, .031205, .037356,

Ooi37 I 001130, .007251, .001220, .001215,
3,.031, .33214, .001214, .001214, .001214,

321, .0751! .0014-9, .0025379 .008223,
, 33, .403 ,,. .03 _,] .003439, 00G373,

3 ., , n, , ..3334P .00S334, .006384,
3 ." , .'233, .337, .003373, .0064S99

3 .,:3.... . 740307, . . :334. : -2, .043304, .037356,
2 * 3.2'2, , 35, .3-:-3,. . -373, .033571, v 0335GG,

3 - , . , .2233. .0"3571, .033379, .0335519n 2 . 20]3, . 3312, .P723, ..130.. .03335?/

103



ATh -3k . . -, 7 ,' .754, .7479141
-, 7-33. . 2, . 2 113, .1 ;20. .722490,

-. -'1 .. " . .' -~
:

} -"2 'In -, . 79 4 6

.- : ,, , . .?30042,
S:3 .0' 2, TC2!!0,

3 o. -3 .7:$3,1 * 711097,3 .- . 37" '32 )3, -T. ' _, ,'_ ':? C , 74 0 -. 3.3, T"2104 7,,7<27'- . rT '13% 3 3 .2' ,''_, .. 7-0J;53, .750445.
F.3 I ' . a, -. 3, . . o. 1 .7159449
0 .79-33, 715331, 7q1. . , .33473, .698473,

3s 1-31, 1 1 T .75'31, 3 333, .7!59439 .723244,
3 7 4, 7423T, 751:33, 7,D ., • o55453, .724942,

.... _ :23 .7'0 7, .393355, G91610,
.S30i443, C-5443, S s3$0, o -.% 4, .:97507, .702312,

3 -_3, 7113343, 7234 . °735544, .717911/

3 ATT3 7321' S1 7 9 41, .,'-7I0', .70933, .702312,
3 9 3. 3 , S 37431I .5o3397 , .83897,

1 .c-53 1 S3330. 331S23, .923043, .702312, .70997,
3 . -. 730040, "74239, •735, .725721, .7146979
S3 3 59 ?. .33>117, .232411, G7S985,

3 ..3573533 ':3, .714333, .733730, .733530, .735530,
3 .. 711!3, 701;31, .33254, .337490, 682411,
3. '324q., . 7 .74 2, .S? 3-.z, .373174, .675854,
3 - G3. .<27430, 93353, .701230, .711335, .722527,
3 4 .735523, .7 34-., .720410, .7039!7, .93304, 691610,
3 3 .co'-3D, .$7335, .73174, .$72372, .97242. 672428,
3 ' 32, .373174 .279334, G233)33, .331G09, 69,603,
3 09i31 .72040. .733-440,. .732..33, .719333, .708074,3 . GS3:,72, .G30443, G33333, .73743, .G74941, .672428,
3 5 .371179, .S71179, G72423, .S74941, .G73749, .683898,

$c .694"4, .933471, .703073, .713334, .732437/
3C

3 l'FA T333' .732439, .719335, .703974, .653472, 690444,
3 3 .633393, .373743, , 7491, .372423, .7!179, 671178,
3 .72,23, .374941, .373743, .o=3n, SS9444, G692471,
3 $ .703073. .719334, .732437, .733441, .720403, .709166,
3 5 .G9333, .S31G09, .933039, .G73334, .S773, G73971,
3 S .672427, .372427, G73371, .G73173, .$79S34, G85088,
3 5 3310, S333020 .703!$3, .7-2403, .733433, .735528,
3 $ .7227 .7113 .70173. 3333 .337433 682409,
3 S3 .37.353, .3G73 3, 371 .3, S7434. .73173, 678652,
3 33 . 43,. C-37439, 333, .701373, .711334, .722526,
3 3 ,)37, .733K53- 72713, .71<335, .705123, 697505,
3 3 .u3l ;.3 .. 3_!5 32403., 373333, . 37743, 678748,

3 S .G 73:;,,' . 3, .. , .$310 S2,S1 .337:04, .705328,
3 3 ,7 ,,;, ."-- ,, .73 713, 733523. .71-S13, .730033, .71S200
3 -3 -, 3 C.3, .!0, 333:343, .331_. .337433, 635088,

3 3 3,30D3., . . .11, ___ .983049,

33 .7qfl31f 7.,,-,35 .71'9133, .7303 42347/

3 2 T2- ' " 7 3, .733341, .72-323, .7-15340, .700429,
3 $ .70231 0 3332, S3133, .5904439 .90443,
3 3 .3333;1 . S .337504, 070..310, .703429, .715S40,

4 .72433, 7S353A-1, .717903, 75'1'250, .742293., .731991.,
.7232:,0 .7!5310, 7-3335, .70:3 3, .701373, G9S301

3 07317., S-3470 0, 301 3 .705333 .709S95,
3 3 .71 o0, 7' 33,1 .73'31, ,-3  .7E1250 7, G2!0G
3 4 , .731.31 . 7243, .719$3, . 714993,
2 3 . , .703 S' .70307>. qf303 .703134. .711363,

1 ; 31 . .,o13. 7*i , 740435, .750442,
3;o: 17, ? !,-- 57, 730'7, -! 1, .7402_33, .75540,

3 3 . .3003, 5 7 _:.2525, .7040 , .719332 ,  .719362,
3 .1,.- ,.71,, , 3,, .735541, .742293,

..750141, 7gr3, 7771333 .7 O03, .771253, .762105,
. , ; .7371. 93,3, .7,:3 ,. .. .735323 .7334379
1; .7<2";23, 7" 4 , . . . .733523. .742349.

3 : .74707, 7;13, :'3 .. "', 77-_:57, .731911/
)- r.-,-- 7 , 3 I. -0,.,.- 2', 'T <2 37 2',';7<7122

0 217127'.. 1._tT', 0' 1 .;,7:2. ;n>3NDflERUSL)
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3C
3 TRUE = DERUSLC6)
3C
3 RETURN
3 END
3 FUNCTION R(XY)
TC
3 REAL DERUSL(8), GRID(S), TAB3(9,9)
3 DATA NGRI, NCRDD. GRID /9 9, 0., 0.125, 0.2509
3 $0.375, 0.500, 0.G25, 0.750, 0.875, 1.00/
3C
3C APPROXIMATE SOLUTION OF NONLINEAR PROBLEM FOR NONLINEAR
3C COLLOCATION
3C
3 DATA TAB3/ .781915, .75906, .743903, .735237, .732417,
3 $ .73523S, .743903, .759066, .731915, .759065, .733775,
3 S .716957, .707336, .704204, .707335, .716957, .733776,
3 S .7590S5, .743902, .716956, .698974, .638969, .G85312,
3 !5 G88663, .698973, .716955, .743900, .7352369 .7073359
3 S 638SS3, .67795S, .974465, .677955, .6838G6, .707333,
3 $ .735234, .732416, .704204, .6353119 .674464, .G70928.
3 .674493 .G5309t .704201, .732414t .735234, .707333,
3 S G33SS6, .677954, .G744S3, .677953, .683665p .707332.
3 $ .735233 .743393, .71G933, .SS8370, .68SS6 .685309,
3 $ 688SS5, .G93970, .716952, .743838t .759061, .733772
3 $ .716952, .707331, .7042009 .707332, .716932, .733771,
3 $ .759092, .781909, .759030, .743837, .735231, .732412,
3 $ .735232, .743897, .759091, .731911/
3C
3 IF (&B .EO. 2) GO TO 10
3 R =1.0

3 RETURN
3C
SC INTERPOLATE NONLINEAR SOLUTION BY QUADRATICS
3C
3 10 CALL OUADRD(X,Y,TAB3,GRIDGRIDNIRIDNGRIDNGRDD.NGRDD,DERUSL)
3C
3 R = OERUSL(S)
3C
3 RETURN
3 END

'EOR

* MACRO 49 *

2000220202000
1 TWO DIMENSIONS $ CONSTANT COEFFICIENTS $ HOMOGENEOUS
1 UXX$ + UYY$ - &BUY$ 0.
2 DIRICHLET
2 X,=0. , U= 0.
2 X=&A U= 0.
2 Y=O. U=-1.
2 Y=I. , U= 1.
3 FUNCTION TRUE(XY)

MACRO 46 PARAMNTERS *

3C A i 3 IC *
SI- I *

"C - - *
3C * 4 1 2 1 2

T I
C4 1 0 I 3 *

S I I *
3C 8 1 2 14
-4.- *

SC

3 REAL DERUSL(6), TA3LE(20,20), GRIDI(20),
3 G ;"D12(20), GR!D3(20), GRD4(20),
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3 $ TIBI(100), T1B2(100), TIB3(100), TIB4(100),
3 $ T2BI(100), T2B2(100), T2B3(100), T2B4(100),
3 $ T3B1(100), T3B2(100), T3B3(100), T3B4(100),
3 $ T4B(100), T4B2(100), T4B3(100), T4B4(100)
3 EOUIUALENCE (TABLE(1, 1) , T&CBI(1)),
3 $ (TABLE(1, 6) , T&CB2(1)),
3 $ (TABLE(I,11) , T&CB3(1)),
3 $ (TABLE(1,16) , T&CB4(1))
3 DATA NGRID, NGRDD/20, 20/
3 DATA GRIDI/0.0000000, 0.0526316, 0.1052632, 0.1578947,
3 $0.2105263, 0.2631579, 0.3157895, 0.3684211, 0.4210526,
3 $0.4736842, 0.5263158, 0.5789474, 0.6315789, 0.6842105,
3 $0.7368421, 0.7894737, 0.8421053, 0.8947368, 0.9473684,
3 $1.0000000/
3 DATA GRID2/0.0000000, 0.2105263, 0.4210526, 0.6315789,
3 $0.8421053, 1.0526316, 1.2631579, 1.4736842, 1.6842105,
3 $1.8947368, 2.1052632, 2.3157895, 2.5263158, 2.7368421,
3 $2.9473684, 3.1578947, 3.3684211, 3.5789474, 3.7894737,
3 $4.0000000/
3 DATA GRID3/0.0000000, 0.2105263, 0.4210526, 0.6315789,
3 $0.8421053, 1.0526316, 1.2631579, 1.4736842, 1.6842105,
3 $1.8947368, 2.1052632, 2.3157895, 2.5263158, 2.7368421,
3 $2.9473684, 3.1578947, 3.3684211, 3.5789474, 3.7894737,
3 $4.0000000/
3 DATA GRID4/0.0000000, 0.4210526, 0.8421053, 1.2631579,
3 $1.6842105, 2.1052632, 2.5263158, 2.9473684, 3.3684211,
3 $3.7894737, 4.2105263, 4.6315789, 5.0526316, 5.4736842,
3 $5.8947368, 6.3157895, 6.7388421, 7.1578947, 7.5789474,
3 $8.0000000/
3C
3C APPROXIMATE SOLUTION OF PROBLEM USING
3C P3-Cl COLLOCATION (8 X 8 GRID)
3C
3 DATA TI9B/-1.000000,-1.000000,-I.000000,-1.000000,-1.000000,
3 $-1.000000,-1.000000,-1.000000,-1.000000,-1.000000,-1.000000,
3 $-1.000000,-1.000000,-1.000000,-1.000000,-1.000000,-1.000000,
3 $-1.000000,-1.000000,-1.000000, .031332, -.205316, -.634229,
3 $ -.817443, -.857488, -.894001, -.909298, -.919245, -.926200,
3 $ -.928640, -.928751, -.926530, -.921708, -.911556, -.898806,
3 $ -.875902, -.827951, -.792383, -.619858, .031332, -.042140,
3 $ -.219279, -.513384, -.673778, -.741340, -.789473, -.817825,
3 $ -.836165, -.847318, -.852362, -.852400, -.847433, -.837020,
3 $ -.818609, -.791142, -.747734, -.677427, -.568299, -.363217,
3 $ -.042140, -.047770, -.227276, -.415552, -.547625, -.630577,
3 $ -.687743, -.725177, -.750246, -.765570, -.772650, -.772702,
3 $ -.765706, -.751106, -.725896, -.688705, -.632823, -.548641,
3 $ -.425126, -.250824, -.047770, .006366, -.152467, -.320495,
3 $ -.445435, -.530434, -.593233, -.635471, -.664645, -.683032,
3 $ -.691458, -.691540, -.683244, -.665984, -.636590, -.594731,
3 $ -.533931, -.447016, -.335403, -.189134, .006366/
3C
3 DATA T1B2/ -.008657, -.135812, -.262867, -.367015, -.446535,
3 $ -.507305, -.551224, -.581744, -.600866, -.610109, -.610123,
3 $ -.600900, -.581958, -.551403, -.507545, -.447094, -.367268,
3 $ -.265253, -.141679, -.008657, -.001713, -.112130, -.213651,
3 $ -.302230, -.374162, -.429104, -.471392, -.501214, -.519855,
3 $ -.529380, -.529314, -.519998, -.501114, -.471112, -.428774,
3 $ -.372592, -.301277, -.212279, -.111526, -.001713, .000386,
3 $ -.089061, -.171761, -.245781, -.307823, -.356682, -.395073,
3 $ -.422671, -.440317, -.449200, -.449148, -.440351, -.422593,
3 $ -.394853, -.356424, -.306595, -.245036, -.170687, -.088588,
3 $ .000386, -.000909, -.069776, -.135734, -.195175, -.246134,
3 $ -.288236, -.321251, -.345454, -.361272, -.369111, -.369110,
3 $ -.361272, -.345452, -.321246, -.288229, -.246103, -.195156,
3 $ -.135706, -.069764, -.000909, -.000015, -.055003, -.103510,
3 $ -.149636, -.190299, -.222356, -.249766, -.269504, -.282002,
3 $ -.288832, -.288693, -.281920, -.268605, -.248813, -.221354,
3 $ -.187692, -.148376, -.100697, -.051419, -.000015/
3C
3 DATA TI93/ -.000008, -.037091, -.070953, -.103191, -.132083,
3 $ -.155868, -. 176071, -.191055, -.200851, -.206051, -.205973,
3 $ -.200813, -.190640, -.175631# -.155406, -.130880, -.102610,
3 $ -.069654, -.035437, -.000008, -.000052, -.019880, -.037915,
3 $ -.055845, -.072664, -.086967, -.099741, -.109479, -.115981,
3 $ -.119490, -.119438, -.115931, -.109087, -.099374, -.086553,
3 S -.071702, -.055412, -.036898, -.018570, -.000052, .000004,
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3 0 -.T)7'0 13., 07,- '. -095S6. -.01017G, -.013191, -.018690,
3 0 - , . -.M: ';_ , -.02727S -.0711, -.025143, -.021G19,

H- - , - * 0- ) , -.004332, .000184, .000626,
. . . "''.. .033102, .053523, .033214,
3 . ,~1.7: ;33, .07-905, 073785, .073824,

3 .- Z373, .. _=2, 03S332 .063926, .053844,
3 21- . C' 3 - ' T , -.006002, .043677, .088153,
3 1 _3 D 1 S3- .1742:'3 180593, .184310,
3 iL4433, .131530, .175081, .165306,
3 ._.335, .12333, .03'339, .0485S3, -.0000021
3c
3 2. T!7)/ .. 0000. .077702, .152670, .208663, .247505,
3 .2752S33 .2-2390, .302P730, .308373, .311346, .3113909
3 .309323, .3),747, .233226# .277171, .250465t .210048s
3 5 .033355, .000000. -.000001, .138542, .244360,
3 5. ' .- _3, .377533, .410414, .431180. .443662, .450375,

.1-.33, .'733. .159337, .443745, .431250. .410515,S . . , .D''4 .244373, .138375. -. 000001, .000000,

3 3 .12733. .479230, .534312, .572794, .593440,
3 . , .i.13;), .G11397, .G14676, .611773. .605705.
3 3 .5351, .5-4053, .523310, .431864, .384839, .206024,
3 .30'), .00000, .3S45399 .G00069, .692728, .73G814,

3 .7833!1, .72031, .730041, .794434, .796406, .7962749
3 3 78-'51, 73033, .73213?, .733066, .739573, .694278,
33 CJ3,733 .37'334, .000000, .090000, 1.031332, .957860,
3 3 .52233° 1.103333, .331341, .938282, 1.000391, .999039,
3 5 .935377, .933377, .33939, 1.000391, .998282, .991341,
3 $ 1.003233, .52230, .937330, 1.031332, .000000/

3 DnTA T23!/-1.000000.-1.000000,-!.000000,-1.000000,-1.000000,
3 3-!.0000)0,-l.000000,-!.000000,-.000000,-1.000000,-.000000,
3 3-1.000000,-!.000000,-1.000300,-1.000000,-1.000000,-1.000000,
3 3-1.00000,-1.000000,-1.000000, .031332, -.3373839 -.743785,
I $ -. 913331, -.933093, -.95S7279 -.963381. -.964623, -.9G4870,
i n -. 9953_,1 -.935313, -.ES3444, -. 986943, -.964G32, -.9S5433,
3 $ -.973333, -.933573,-1.024956,-1.053698, .031332, -.0421409
3 3 -.5330)9, -.320302, -.6333019 -.907831, -.920828, -.924419,
3 $ -. 925343, -. 923133, -.9238S3, -.926601, -.926387, -.9264519
3 5 -.924354, -.923351, -.921108, -.898691, -.917931, -.831729,
3 3 -.042140, -.047770, -.662054, -.820058, -.847692, -.869017,
3 3 -. 377901, -.3313B3, -.3810, -.883104, -.884071, -.883668,
3 3 -.C33347, -.833154, -.881111, -.878338, -.870970, -.848504,
3 ' -.327373, -. 677133, -.047770, .0063S6, -.553459, -.7422269
3 $ -.731510 -.31G764, -.32803S, -.833113, -.8349S8, -.835207,
3 5 -. 333393, -.333071, -.333553, -.8355S6, -.832664, -.829495,
3 5 -.318330, -.792773, -.753321, -.576948, .00S3G6/
3c
3 2Tn T22/_ -.003S57, -.4752S3, -.670619, -.733207, -.761222,

3 -.77317", -.773339, -.731104, -.7920179 -.782625, -.782525,

3 3 -.73 77, -.731200, -.778537, -.773707, -.761709, -.733410,
-.S742 -.4790211 -.003357, -.001713, -.417859, -.601276,

3 -.S'34. -.393453, -.712347, -.7i3571, -.722325, -.722988,
3 73 -723333, -.723272. -.722708, -.719149, -.713804,

3 -.773:17, -.333502, -.593330, -.403151, -.001713, .000366,
- -.525231, -. 303374, -.G31821, -.64S230, -.653400

3 -.35742, -. 53720, -.G58345, -.657674, -.656841,
3 1 -. 3 3 70, -.34300, -.322727, -.593534, -.522977# -.33S5729
3 5 . '3, -. 530033, -.273532, -.445333, -.523293 -.557765,
3 5-.r2;3, -. 737327 -.533272, -.53377o -.583323, -.585318,
3 3 -. 531332, -. 5333, -.57975', -.5723S1, -.557788, -.523298,
3 - -.44532, -.27g233, -.000909, -.000015, -.236101, -.3728479
3 3 -. 4 ._2, -A,73725, -.431432, -.433207, -.502775, -.503925,

- ,-.5943=2, -.504103, -.502388o -.4S3892 -.491874o
4',' 0 -° 31, -.333003, -.224010, -.000015/

3 32 -'/ -00003, -.!7d3, -.23379S, -.354438, -.386991,
3 f - '1'7' , ...22 -. 04!2£333, -.41.247t -.415193. -.415051.

,,.033, -.401333, -.337034, -.354336,
-. 133.3), -000 -.000052, -.115433. -.203240,

: -. 3 13 -E 3 -,'112153, -. 33352, -.313150o -.314G709S "1, - 47, -. 3333, -.3033253 -.302397p
3 .- , , - 1434, -.000053, .000004,

....... , .1371. -. 122733, -. 199325,
-.- - 17-3, -. 24173, -. 2-4133. -. 202871,

3 -. Ci-, -. 15222,-.10733, -. 0495G4.
.).0,3 .] -. 002 3, -. 3S303, -. 090347,
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7 113 4, -.37630, - . 31 -.031 -.081963,

.3l385 -.3 S 3u , . -n' I.. ., 1-W , -.039G69,
..015553, -. , . . ' .,7, 3, .103147,

.• _"-, 3, !'5 , .7 G533 , 3. .53-459, 054882,

.. 33360, 09 23 4, , .004142,

r51 it iL3
4 
" . 300000, .1 3 , . - -'- 30, .218343,

31' .73718, . '45, 23* .72549, .20G230,

.' 085, .207"907, .j3 ,!, . ', 2. 5C .?26734,
3.23932, .20 1113, .0!" 3, 0 ; J: 1 323205, .134356,

3 io .880, .382339, .3 7', 3 10:E3, 7 .35239, .374585,
3 S .34347, .37.1320, .37.1 " .. ..t ... 21, .376535, .378831,
3 S .332444, .331600, .384350, .323354, -.000001. .000000.

$ .44,7745, .533473, .55325 , 1 01 Q_.562458, .5G3397,
3 S .5'652, .551403, .5S2354, .2046, .561944, .563510,
3 $ .562623 .564325, .523423, .553.16. .558360, .493554,
3 $ .000000, .000000, $S53331, -735743, .742208, .769425,
3 $ .76S35, .7G9300, .733354, .7CSS29, .770034, .769489,
3 1 .53152, .7'70303. 3-53-3, .- S4 1 S, .771525, .743000.
3 : . '47F31, .715113, .'-D00, 33" 000, 1.031332, .957860,
3 $ .952230, 1.0036, 531,341 ._,333232, 1.000391, .999039,
3 S .993377, .999977, .933333, !.'j900331, .938232, .991341,
3 $ 1.0053GS, .952239, 95,380, 1.031332, .000000/
3C
3 DAT4 T3A1-.000000,-1.0000,-1.0000,-1.00099,-1.000000,
3 -1. 000000, -1. 0000, -I :0000, -!. 000000. -1.000000,-1.000000,
3 0-1.000000,-i.00000,-1.0 0000,-i.00000, -i.000000,-1.000000,
3 o-1.000000,-!000000, 1.00000, .031",32 -.391353, -.787651,
3 $ -.952143, --.972313, -. 5 -.333377, -.399771, -.999732,
3 $-1.001583,-1. 000718,-1. 00036,-1.00-2235,-1.000166,-1.001937,
3 $-1.013562, -.976541,-1.284!,-1.155170, .031332, -.042140,
3 $ -.733253, -.934475, -.S73734, -.938436, -.997347, -.999244,
3 5 -.999649, -.939790,-1.0003 73,-1.000076,-1.000010,-1.000515,
3 $ -.99S892,-1.0008!3,-1.002753, -.982258,-1.038831, -.998814,
3 $ -. 042140, -. 047770, -.037083, -. 352S, -. 984043P -. 996921,
3 $ -.999381,-i.000133,-1.000!45, --.93365,-1.000622,-1.000080,
3 $ --.999976,-1.000423, -.9395S2,-1.000217, -.9977G5, -.984089,
3 $-1.003423, -. 88_322, -.047770, .008366, -.785534, -.970029,
3 $ -.931972, -.995063. -.S33S3!,-!.000227,-1.000181, -.999340,
3 $-).U0037G,-1,000032, -.89321 -1.000713, -. 99338, -.99S333,
3 $ -.396334, -.9320439 -.932737, -.815523, .005356/
3C
3 34Ti 1382./ -.003579 -.734543, -.S51262, -.979300, -.92541,
3 $ -.997615, -.933527, -.533770, -.39758, -.999012, -.998877,
3 $ -.9333, -.533355, -.93335, -.997323, -.938751, -.979611,
3 $ -.953233, -.739347, -. 002357, -.001713, -.6S5870, -.931239,
3 $ -.W4705, -.930749, -. 323110,-.32SS2, -.993715, -.997850,
3 $ -.939426, -.933534, -.933329, --,39219, -.99752, -.897354,
3 $ -.99!8S4, -.9743S,;", -. 92379. -.533351, -.001713, .000386,
3 -$ -.G4 l3, -.903353, -.3S7714, -.S,3793, -.993304, -.S96573,
3 S .33,371, -. S33303, "95F 57 .33315, -. 39S83, -.997365,
3 $ 9353 , -. 33"377, -. 5340, -. $37334, -.901591, -.633833,
3 .00033, -.000903, -.530133, -.372571, -.958490, -.9836819
3 $ -.930511, -.33271.9, --.335331 -. 553534, -.93747, -.993730,
3 53 -.93544, -. 333549, -.32703, -.?3n53, -.983704, -.958489,
3 S -3?252G, -. 5839333. 3, - .5 -.5352938 -.845608,
3 3 -. 4G6'55, -.377233, - -33575, -. 990322, -. 989379,

-.n3!l31, -.9-30251, . : _', '- - 37. -. 93383,_- -. 986861,
5 '-- j -.9914 -. 947003 34.3 ii, -. .3343, -. 000015/
3C

3 isM1 r2 3/ -.0oo0os, - , -'313, -. 93170G, -.968043,
37 0 -. 33! 115S, ._j 09, -. 532314, -. 92485

...... . .. . .. 742, -3 33339 -. 931869,
" 1 832, -. -i07 07 ,'3, 130 21

,  
-.431214, -.787378,

S1 ;S -. 053237, -3 _S 2- r25, -. 95943. -.-99411,
3 ''4 -. 939775 3 33, -.9G7733, -.S64274,

3 :_ -. _ j.3, -. 1!55 -(?.I3 -. 3.39 , -.000052
,  .000004,

3 , J , .7 135', '_ ';- , -. 942374, -.948234,
.3 34.. -. ,

,  
3 -. 943549, -.950201,

o. ..'3 . , 3.7.175 -. 753323, -.458226,
S . ', , -. , , ,, , -. '-. 431, -.092722,

3 -. , -. '.93 . , ., -. 314024, -. 93 24,
S .-. 3 -.3~11 . , ,-,33033 --. 842488,

, , ,' - , '-,, -. 795 34, - 4,1307,
. ,,'- -. 051 5, -- 854061,



3 ~ ~ .947]' .~~ .'-123~, -. :'!~
3C
3 D ATl7 -27:1 .oo0 ,]I!, -,3 t12. , -.7 3 -g ! ! , 732334,

3 1- . "- 3 35, 7559 3, . 3L314, -. -- , 75G430,
... . 3 - , - - . :3743, -.733 31 -.G81488,

3, , - -' '2, -. )T 3, ' 00 1, -.133793, 394309o
3 7 755- '7353.33, -.333355, - 584012,
3 5 55 S 3 , -.7-213373, -.53723, .576997,
3 3-55 , -. 55 -.33-1113, -. 132033, -.100000, 000000,
3 J323 A34, -. 35333, -155, . 33 33, -.293373t -.300552o
3 $ -.302103, -.314". -, -.301332, -. 23803, -.3094, -.301533,
3 5 -.301413, -.233711, -.231537, -,52845, -.145403, .01187G,
3 .09000, .00000, .332035, .247819, .133313, .113132,
3 $ 17l3923, .!74711, 17-1340, .173409, .174533, .17385.
3 $ _73713, .174737, .1741, .175519, .185431, .18C02,

3 $ .230071, .3539395, .000000. .00000. 1.031332, S57860,
3 .9532239, 1.003333, .S31341, .532282, 1.000391, .959039,3 .999377, .939977, .993039, 1.000391, .993332, .$91341.

3 5 1.003239, .952230, .S57330, 1.031332, .000000/
30

3 DAIT0 T431/-1.000009,-1.000000,-1.090000,-1.000000,-1.000000,
3 5-1.000000.-1. 000000.,-1.000000,-!.000003,-1.000000.-1.000000,
3 5-1.000000,-1.09000,-1.000000,-1.000000,-1.000000,-1.000000,
3 $-1.000000,-1.000000,-1.000000, .031332, -.333300, -.751218,
3 5 -.914343, -.933203, -.$539!0, -. 863103. -. 35929, -.$4692,
3 $ -.933304, -.339702, -.93073, -.H33213, -.935375, -.968311,
3 5 -.934153, -.941438,-1.09=383,-1.1727S7, .031332, -.042140.
3 5 -.745919. -.371901, -.333702, -.919758, -.923304, -.926552,
3 S -. 23S53, -.923534, -.927720, -.S27193, -.923940, -.928138,
3 3 -. 2_334, -.3277G2, -.935713, -.903853, -.930153,-1.017783,
3 5 -.042140, -. 947770o -.879353, -.904387, -.870308, -.88825G,
3 0 -.834009, -.833033, -.883004, -.883794, -.885323 -.884493t
3 S -.834231, -.833423, -.334105, -.88530, -.833353, -.8S6887,
3 5 -.91-133. -.90023S, -.047770, 009OO, -.785431, -.847400,
3 5 -.824373, -.839334 -.833717v -.833284, -.837921, -.83G201,
3 S -.3Z3543, -.837231, -.833923, -.333573, -.833752, -.833353,
3 S -. 340503, -.023891, -.38!101, -.817824, .0063S/
3C
3 D.M T432/ -.003357, -.712539, -.794251, -.774029, -.784215,
3 S -.783334, -.733379, -.733549, -.78325, -.783535, -.783378,
3 5 -.733331, -783S54, -.783434, -.784193, -.734315, -.773919t
3 5 -.783344, -.721744, -.003357, -.001713. -.637153 -.737640,
3 , -.71_329, -.727195, -.723374, -.72S301, -.725783, -.724499,
3 9 -.723221, -.723233s -.725048, -.723228, -.725075, -.726630,
3 5 -.723149, -.717332, -.731700, -.S33213, -.001713, .000382,
3 $ -.5711!2, -.6S5170, -.8321 -. 318231, -.330421, -.680 21,
3 3 -.G_0201, -.G53171, -.G30493, -.S397238, -.653300, -.GS0547,
3 5 -. G53733, -.G3329, -.230433, -.2540?4, -.330524, -.553373,
3 3 .000CS3, -. 000393, -.47517S, -.532302, -.583335, -.587074.
3 C~-,6373-37, -.533974, -. 53353, -.53G53, -.533509, -.582490,
3 -5'354, -,533332, -.533-30, -.537703, -.587033, -.E83508,
3 -5323. 474797. -. 0006S3, -.009915, -.413353, -.507417,
3 3 37, -.5034SS, -. 507453, -.307432, -.503333, -.505942,
3 9-., -,5033335, -.333233, -.307133, -.503702, -.508112,
3 --5 n, -53027, -.500147, -.334151, -.000015/

3 ; 7 3/ - .00003, -.32372, -.412314, -.413031, -.41E303,
3 , 117433, -. 41337-1, -.43337, -.413733, -.416493,

4IS51? -.417013, -.417073, -.41S233, -.413554, -.417G45,
33 .-3!02 3, -.900003, -.090052, -.223702, -.312095.

3 0 - 7; , 313571, -.313331, -.317527, -.31SSS3, -.31G78,
--33_ , -.3$730 -.313633, -.317515, -.31S309,

31", -.'21373,.302237, .... -.000032, .000004,
3 -5 D5 3, -.293374, -. 213207, -.210199, -.203235, -.207107,
3 - , -213?03. -.213132, -.203113, -.333.!5, -.20G474#
3 2 ' -,3213, -.203-03, -2p12331, -.20Q313, -.127103,
3 $ 0'q2 0-.OMCrW, -.933, .333, -. 063430, -.0837715.

-3, -?C23. -.?33333v -.03327, -.083224-3,,, -3 -.935331. -03733,. -093382.31.9: - q ; ', -. ,3 1.-._), -. 0 3- , -.0 75 3 -,0 3I 2
3 - 2 ,-.'1 'l , -,0O0002, .033327. .042G59,

33 .,' , , 715, 52013, .0533-10, .053179,
-'3 .1.3'3 4,3 : .5: ;l , 53 72, ,'55 3, .0 33 4, .052331, . 05!39, G4,

., ! " [ ,. .23, ,'33 3, -.000002/

7., TJ' - 2W, ' , T3233, .103132, .IS304v

.7



3 $ .20l593, .204579, .2053429 .204799, .200165o .205515,
3 S .205137, .205715, .203339, .?02557, .200333, .186231,
3 '3 .390215, .227337, .000000. -.000001. .377693, .358224,
3 5 .349150, .393393, .3S9445, .372093, .373215, .373255,
3 $ ...37-03. .373550. .3732S, .373246, .372002, .369526,
3 .3S3935, .349153, .359!43, .3?9935, -.000001, .000000,
3 $ 510527, .521339. .529337, .55S947, .555598, .561830,
3 .562339, .S0416, .564150, .532303, .561470, .563803,
3 $ .559904, .553547. .530709, .530083 .5454079 .564037t
3 5 .00000, .0000009 .7442G5, .727279, .723842, .768632,
3 5 .7G2253, .76369S, .7700509 .763224, .770819, .769714,
3 $ .7G3957, .770743, .797540, .734029, .770839, .730290,
3 $ .741703, .776371, .000000, .000000, 1.031332, .957860,
3 5 .932230, 1.006336, .931341, .998282, 1.000391, .999039,
3 $ .939377, .999977, .999039, 1.000391, .993282, .991341,
3 S 1.00S33S, .952230, .9578S0, 1.031332, .000000/
3C
3C
3C INTERPOLATE NUMERICAL SOLUTION BY QUADRATICS
3C
3 CALL OUADRD(X,Y,TABLEGRID&CGRIDINRIDNGRID,NGRD,NGRDD,
3 s DERUSL)
3C
3 TRUE = DERUSL(S)
3C
3 RETURN
3 END

'EOR

* MACRO 47

* 2020021002000
1 TWO DIMENSIONS $ CONSTANT COEFFICIENTS $ POISSON
I UXX$ + UYY$ = F(XY)

2 DIRICHLET
2 X=O. , U=TRUE(XY)
2 X=1. , U=TRUE(X,Y)
2 Y=O. v U=TRUE(X,Y)
2 Y=I. , U=TRUE(CY)
3 FUNCTION TRUE(XY)3 TRUE = 

IXY 
(.*&)

3 RETURN
3 END
3 FUNCTION F(X,Y)
3 IF C X.EO.0. .OR. Y.EQ.O. ) GO TO 10
3 F = (.5*(&A))*(.5*(&A)-.)*(XY)*(.5*(&A)-2.)*(X*X+Y*Y)
3 RETURN
3 10 F = 0.
3 RETURN
3 END

'EOR

MACRO 43

2000001202000
I TWO DIMENSIONS
I UX,"X$ + UYYZ + R(XY)U$ = 0.0
2 DIRiCHLET
2 X=0. , U=I.
2 U=I.
2 Y=0. * U=1.

Y=1. * U=1.
3 FUNCTION TRUE(XY)
3C

3C *

.c MACRO 43 PARAMETERS *

SC

SA I 3 I C I D*

2 ! .01 I 1 I I *

113



30 s 23 I .04 I 1 I 2 *
3c I I I *

3C 2 I .04 I 2 I 3 *

25 .04 I 2 I 4 *

2 I .50 I 2 I 5 *

3 ' L D72SL(S), G21(20), TA3LE(20,20),
3 S T131(100, TIB2(100), T133(100), T14(100),
3 3 T23'(!09. T232(100), T233(100). T234(100),
3 2 T331(100), T3B2(100), T333(100)t T334(100)9
3 z T131(10)), T432(100), T4B3(100). T434(100).
3 Z T531(100), T532(100), T533(100), T534(100)

3 U... (A3L_(1, 1) , TD3!(1)).
3 3 (T43LE(!, 8) , T&D32(1)).
3 (TA93LE(,11) , T&B3(1))
3 3 (TflLE(l,1S) * T&D34(1))
3 2.,Th NCIO, NsCDD, GRID /20. 20, 0.0000000. 0.0526316,
3 S0.105323 0.1373947, 0.2105233, 0.2631573, 0.3157895,
3 _3.333411, 0.4210523, 0.4733429 0.5223153, 0.5789474,
3 Z].3.1,73-3 0.9342105, 0.7333421, C.7894737, 0.8421053
3 30.3347333, 0.9473334, 1.0000000/
3c
30 AP?OXIMATE SOLUTION 07 LINEARIZED PROBLEM USING
,0 p33!E-ACF (MIETHOD=4, I0RDER=41, 20 X 20 GRID)
3C

3 24T T131/ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 0 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 S i.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 0 1.000000, 1.000000, 1.000000, 1.000000, .993444, .988963,
3 ! .933332 .9831S29 .981233, .979847, .978839, .978191,
3 $ .377374, .977374, .978191, .973333, .979847, .981263t
3 .'3319 2 .933932. .9383, . 93444, 1.000000p 1.000000.
3 s .93393, .930721, .974445, .99821, .965930, .963166,
3 S .931193, .959923, .959301, .959301, .953923, .9611939
3 S .93319G, .995930, .99329 .974445, .980721, .988963,
3 s 1.000000. 1.000000, .935362, .974445, .965662, .958802,
3 S .9533504, .949315. .949957, .944313, .943909, .9439099

3 .9744313, .949357, .949515, .953504, .953802, .95G62,
3 $ .974445, .9359S2, 1.000000, 1.000000, .983162, .969621,
3 S .953302, .95023S, .943531, .938504, .934869, .9325179
3 0 .931392, .9313S2, .932317, .93489, .933504 .943561,
3 S .350233, .953302, .9S9921, .98312, 1.000000/
3C
3 AT T132/ 1.000000, .991293, .995930, .953504, .943561,
3 0 .933752, .923305, .923515, .922733, .921365, .921365,
3 S .922733, .925515, .923905, .935752, .943521, .953504,
3 S .933330, .931233, 1.000000, 1.000000, .979847, .9S3166,
3 n.94515, .933304 .23905, .923152, .918339, .915207,
3 n .912337, .91397, .315207, .318339, .923152, .929805,
S 3 .0220, .943515, .393G1, .979347, 1,000000, 1.000000,
3 3 .07C3332 .331193, .943357, .9343S93, .925515, .918336,
3 5 .013123, .909733, .303093, .909033, .903739 .913128,

.01.333 .93. S93433, .S4SS57, .9S!193, .976839,
3 n 1.0 'OOD, 1.000000, .973131, .S53323) .944913, .932517
3 .22733, .315207, .903739, .909176, .904420, .904420
3 3173, .933733, .915207, .922733, .932517 .944813,
3 223. .973191, 1.000000, 1.000000, .977874, .959301s
3 fA34S30, .931332, .92133, .913SS7, .908099 .904420,
3 S.03232, .90320, .39044230, .908033, .913667, .921365
3 .,133 , .943309, 933301, .977874 1.000000/
3C
3 2nTn T133/ 1.10000, .0773749 .S53301. .943939 .931362o
3 . I Z53, .3-1327. 7, 03, .904420, .902320, .902620,
3 - A0, .l31 3, .012 3 57, .221335. .931332t .943909.
3 - .701OO 1.010)00 0000, .973191. .5S923,
2 . .2733, .3152079 .903739, .909176,
3 0 .' 12, .'432 3173 .903733, .315207, .922733
3 .7, .A131 5:223, .973191, 1.000000, 1.000000,
3 3 .07333, 1103 "235, . .S3,333. .S25515. .918336,
33 . 3, ,3fl33, 2'231 S3, .9O3033, .909739, .913123.
3 .' .'23313, _3'1,331 343357, .31193, .977039,
3 S %.0O. 10OO, 07:147, .333133, .9S13315, .933304,



9 1).

-~-- - 22 323,

D31
41, , n S i31, .fl5 0

S,. .9:4445,
. - 4.. . , , 537, ,.544013,

, 3 C 3 , 32 67 n1 .33304,
25 1 000000l i.000000.

.12 i I 14-45 2 L01, .393. .EG316G,
3 1, . '- ]'). , S 33 3 i . S3 ,3 , S .31153,

2)'. .-.1 23 ! "' , " .33303-, .H332,
S , 33 .575S30, .37874.

Y 3. . 23 3. .P .933-- .53562.

3 " , 2 . .; :, .'13 ', 1 f -lfl5.T .0)000.5 1.00000,

1 31, I 1r i9.i"4 1. 00 SSi 1- -I. 000, 1.000000,

1~~~ )01 Ai3.l000000910 31 00

H 1 21 3~~ ~0ifl, 1 03' ~) 1.)ooo 1.000000,- 1 V',3, I,) j1 -.I _, .. 300 .000000,

3.1- R,, 1 903 , 1. u 0'1), 1.0 33, 1.003300 0. 1.000000,

S .i. . -. . 1 0 0 3 0 , . _' ) 0- . , 3 3 3; 3 , . 3 1 0 0 2 . 0 8 0 0 0 0 ,

S' 0 0 32- 333. 33 " 3' 3, 2 .. ..77744, .977039,
" .9 571, 733)*270 , ..3 ,4, .373333. S30393,

3 .'-7 D3, .33032 ."n3357, .233223, 1.000000, 1.000000
3 5n4,.97S310, .97303, .2332 9,4170i SS!1187,
3 - . 3 , .33737 . 3 323, .5339, .379337, .,59048,
S " . 132 8417, .-. 313 , .973273v .873910, .988547,
3 .1 ,", 1.300000, .2137"'03i., .373273. E,0'3. 00, .539644,

In C33n. 33-, 4 .814254312 .4 1335 2,140554 9 .340554,
3 - ! -. 's; , .- 355, .3434.) 0, 3333'4'34. o O5S0, .0300,

0 73273. .C30093 !o I, 0 00 10'3'39 , .932333, .23131,
4 5333-z-T44. .3474379 .940393, .24a3-13. .33033, .9208338.

3 $ _27 )7.3, .327073, .923333, .230333, .32443, .940308,
5 .9'437, SSS449. .333131. .232333, 1.000,00

3 _4T .. T232/ 1.000000, .3 .34 170-4!, .950333, .340308,
31 323433, S233, .917773, .9S237. .97237,

3 5 .917773, 020303. S3, :.31301, 940303, .30353,
3 STio 3 .000,3, 1.333_0, .973333, .SSl187,

3 ; '43, .934341, .S 33, . ''3 .3 ns5 .81S031, .S9022,
3 3'j9 42, .907S42, .S9232, .3_ .31, .3-2035, .S854GS,

£347313, .900344, , S137 , 3733S, 1.000000, 1.000000,3 .37.7 1 3S37, .-3annn, .21333, .820203. .313031,

.$4!53, .933375, .C' 1]-2, -"1 2, .50373 0739.
-3, .2- -.733 4 .323-043, .5S7774,

'-. 30 0_, ..3 02O3 n 7_'O, .0- 35 , S23833,
39$3 .332,2, fl 3S3,' .9 3-13, .307373, .357872,

37123, 123333, 177q 3f, ,3S3, .321398,

3~~~~ 3 .3-3, $S4, .93!! .S 19, 10O.O0

3.3

5 T337. .O0 0 T'_f2 3i70, 2 .940538,
-3, 3j3, 3 2-----,-.-3-- 33, .937G7,

_ , ' _D.31_391 4 .$079,
- 237S2 93 2. , - 3 2 2-$ .S-5 9 9

S . 3 S,, ' 7 1 010300, 1.c00 00, 1.000000,3 Y333 .lfl"3, , 339, .3!301
' 72, 3 , 1 :731 .00n375 .917779,

.0 3 ."4 ."I 1 . !3':3.22,-1333 - C'=-3. .5301

2 5 - 3 ,4_343, .977744,

" 1 , 3 3, I, 3- O7S,37, 0 475334 .53-4,

5 3 313 1134
1Z' .~3~ E2341709

_. -=q, S 333, .£5397.- ,G']:]7 .I , • q S 5 • O0" 'S 3 .
3
, ,'. ...

"I 5 ,'-157 :?', .'377"3, !. O] O, i S'5 0 7" $ 3, . 3 8 ,



3 5 .913237, *91SR37, .917779, .. 8099 .254T3. .931901,
3 S •S;3393. .250953, .SS4170, .3233, 1.000000/

3 DlThr TO234' 1.0000C .333, .S 93!31, .953344, .947487,
3 5 .941303, .934343, .930393, .23333, .927079, .927079,
3 $ .223333, .33'333, .934343, .340-M. .947437, .956644,
3 S .S33131, .S32393, 1.'00000, 1.000000, .985032. .973273,
3 0 S333S .953S44, .S5093, .94344, .943545, .941539,
3 ! .940554, .940354, S1533. •435459 .946644, .950953,
3 .2303E4. 33S3, .973273, .35032, 1.000000, 1.000000,
3 $ •E33547, .979910, .973273, 9S3131, SS4170, .C91187,
3 $ .959043, .957997, .S5;333, .953989, .9576S7, .959048,

3 5 .SS!!37, .334170, .323131, .973273, .979310. .988547,
3 0 1.900000, 1.000000, .943229, .933547, .935062, .982399,
3 $ .930333, .97333S, .977744, .977039, .976693 .976693,
3 $ .977033, .977744, .978336, .930383, .9323999 .985062,
3 $ .933347, .333223, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 s i.000000, i.000000, 1.000000, 1.000900, 1.000000. 1.000000,
3 $ 1.0000009 1.000000, i.000000, 1.000000, 1.000000/
3C
3 DqTA T331/ 1.000000, 1.000000, 1.00000, 1.000000, 1.000000,
3 $ 1.000000, i.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 0 1.000000, 1.000000. 1.000000, i.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, .S93S499 .9893'0,
3 5 .933233 .933333, .932115, .930804, .973874, .97S279,
3 $ .978933, .97393, .379279, .979874, .930804, .S82115,
3 S .933,335, .33233, .E333S0, .S93349t 1.000000v 1.000000,
3 S .939330, .931493, .973538, .971033, .S7593, .S65035,
3 S .S3217, .932050, .SS!479, .961479, .9G2050, 963217,
3 5 .SS5035, .g37595, .971033, .975558, .931493, .989360,
3 S 1.000000, 1.000000, .93233, .975553, .967239, .8S0843,
3 S .955313, .532221, .943589, .947393, .947039, .947066,
3 S .947835, .9495389, .952221, .955913, .90343, .97269.
3 S .975553 S 233, 1.000900, 1.000000t .983835, .971033,
3 S .950343, .593232, .943327, .941951, .938304, .936445,
3 5 .93533S, .935333, .93S445, .933S04, .941951, .946627,
3 $ .932332, .9S0343, .971033, .38335, 1.000000/
3C
3 SATA T332/ 1.000000, .32.215, .9S7535* .955913, .946627,
3 $ .939377, .933333, .923334, .q27381, .923123, .926128,
3 S .927331, .S23934, .933333, .S39377, .943927, .955913,
3 C .9S7593, .932115, 1.000000, 1.000000, .930304, .S35035p
3 S .952221, .341931, .933333, .927740, .923311, .920441,
3 ..919031, .919031, .920441, .323311, .927740, .933883,
3 0.9419319 .S52221, .235033, .90804, 1.000000, 1.000000,
3 0 .979374, .S322,17 .949539, .S33S04, .92S:34, .9233119
3 S .910323, .915413, .913387 .9133987, .9154161 .918523,
3 S .923311, .C29934, .933304, .949538, .933217t .978874,
3 S 1.000000, 1.000000t .979273, .SS2050, .947335, .939445,
3 5 .927331, .30441, .91341S, .9:2151, .910544, .910544v
3 0 .912131, .91541G, .20441, .927331, .93S445, .S47895,
3 S .932030, .979273, 1.000000, 1.000000, .978339 .S'14799
3 0 .947033, .935333, .23128, .919031, .9138379 .9105449
3 0 .903337, .908397, .910544, .913387. .919031, .92628,
3 .93333, .947033, .S31479, .973S33, 1.000000/
2C

3 nATn T333/ 1.000009, .978333, .S31479, .9470S3, .935386,
3 S .23123, .919031, .913337, .910544, .9038379 .908897,
3 3 .910544, .913137, .913031, S2S123, .935333, .947066,
3 S .S3!-;79, .973333, 1.000000# 1.000000, .979273, .9620509
3 0 .947333, .933443, .C27331, .??0441, .91541S, .912151,
3 0 .910544, .910544., .9131. .915413, .9204419 .9273919
3 0 .023443, .9473C5, .3050, .972279, 1.000000, 1.000000,
3 S .37S374, .CS,2!7t .314339, .933S04, .928334, .923311,
3 1 .01 23, .91541G, .313337, .9133837, .915413, .918523,
3 . L.7,2331! . .23 . C 233S 91 .43539, .9S3?17, .97E974,
3 0 1.000000, 1.010000, S30304, .E35035, .952221, .941951,
3 S .33333, .C?7749, .23311, .S20441v .919031, .01S031,
3 S .,7?441, .3311, S27740, .933333, .941951, .S52221,
3 ..C33723, .53130', _.10000, .000000, .932115. .S375959
3 S .33312, .3;3327, .33377, .S233, .9=33349 .S27391,
3 S. ..... 2 1..-234, .933333, .939377,
3 0 .C43327, .533T33, .C37533, .222115, 1.000000/

3 l..T:) T3 !.030000, .32335, .E71033, .9S0343. .932932,
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3 $ .946627, .941951, .938604t .936445t .935386, .935386P
3 $ .936445, .938604, .941951P .946627, .952832, .960843,
3 $ .971033, .983885, 1.000000, 1.000000, .986233, .975558,
3 $ .967269, .960843, .955913v .952221, .949589, .947895,
3 $ .94?066, .947066, .947895, .949589P .952221, .955913,
3 S .960843, .967269, .975558, .986233, 1.000000, 1.000000,
3 $ .989360t .981493, .975558, .971033, .967595, .965035,
3 S .963217, .962050, .961479, .961479, .962050, .963217,
3 $ .965035, .967595, .971033P .975558, .981493, .989360.
3 $ 1.000000, 1.000000, .993649, .989360, .986233, .983885,
3 $ .982115, .980804, .979874, .979279, .978988, .978988,
3 $ .979279, .9798749 .980804, .982115, .983885, .986233,
3 $ .989360, .993649, 1.000000, 1.000000, 1.000000, 1.000000,
7 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ i.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000/
3C
3 DATA T4BI/ 1.000000, 1.000000. 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000. 1.000000, 1.000000, 1.000000,
3 $ 1.000000. 1.000000. 1.000000, 1.000000, .993468, .989010,
3 $ .985730, .983248, .921366, .979963, .978966, .978325,
3 $ .978011, .978011. .978325, .978966, .979963, .981366,
3 S .983248, .985730, .989010, .993468, 1.000000, 1.000000,
3 $ .989010, .980813, .974578. .969791, .966132, .963395,
3 $ .961443, .960186. .959571, .959571, .960186, .961443,
3 $ .963395, .966132 .969791, .974578, .980813, .989010,
3 $ 1.000000, 1.000000, .985730, .974578, .965855, .959050,
3 $ .953800, .949849, .947022, .945198, .944304, .944304,
3 $ .945198, .947022, .949849, .953800, .959050, .965855,
3 $ .974578, .985730, 1.000000, 1.000000, .983248, .969791,
3 $ .959050, .950555, .943941, .938935, .935338, .933013,
3 $ .931871, .931871, .933013, .935338, .938935, .943941,
3 S .950555, .959050, .969791, .983248, 1.000000/
3C
3 DATA T482 / 1.000000, .981366, .966132, .953800, .943941,
3 $ .936206, .930320, .926076, .923325, .921973, .921973,
3 S .923325. .926076 .930320, .936206, .943941, .953800,
3 $ .966132. .981366, 1.000000. 1.000000, .979963, .963395,
3 $ .949849 .938935 .930320, .923735, .918973, .915880,
3 $ .914358, .914358, .915880, .918973, .923?35, .930320,
3 $ .938935, .949849, .963395, .979963, 1.000000, 1.000000,
3 $ .978966, .961443, .947022, .935338, .926076, .918973,
3 S .913823, .910473, .908823, .908823, .910473, .913823,
3 $ .918973, .926076, .935338, .947022, .961443, .978966,
3 $ 1.000000, 1.000000, .978325, .960186, .945198, .933013,
3 $ .923325, .915880, .910473, .906953, .905217, .905217,
3 $ .906953, .910473, .915880, .923325, .933013, .945198,
3 $ .960186o .978325, 1.000000, 1.000000. .978011, .959571,
3 $ .944304, .931871, .921973, .914358, .908823, .905217,
3 $ .903440, .903440, .905217, .908823, .914358, .921973,
3 $ .931871, .944304, .959571, .978011, 1.000000/
3C
3 DATA T4B3/ 1.000000, .978011, .959571, .944304, .931871,
3 $ .921973, .914358, .908823, .905217, .903440, .903440,
3 $ .905217, .908823, .914358, .921973, .931871, .944304,
3 $ .959571, .978011, 1.000000, 1.000000, .978325, .960186,
3 $ .945198, .933013, .923325, .915880, .910473, .906953,
3 $ .905217, .905217, .906953, .910473, .915880, .923325,
3 $ .933013, .945198, .960186, .978325, 1.000000, 1.000000,
3 $ .978966, .961443, .947022, .935338, .926076, .918973,
3 $ .913823, .910473, .908823, .908823, .910473, .913823,
3 $ .918973 .926076, .935338, .947022, .961443, .978966,
3 $ 1.000000, 1.000000, .979963, .963395, .949849 .938935,
3 $ .930320, .923735, .918973, .915880, .914358, .914358,
3 $ .915880, .918973, .923735, .930320, .938935, .949849,
3 $ .963395. .979963, 1.000000, 1.000000, .981366, .966132,
3 $ .953800, .943941, .936206, .930320. .926076, .923325,
3 $ .921973, .921973, .923325, .926076, .930320, .936206,
3 $ .943941, .953800, .966132, .981366, 1.000000/
3C
3 DATA T484/ 1.000000, .983248, .969791, .959050, .950555,
3 $ .943941, .938935, .935338, .933013, .931871, .931871,
3 $ .9330139 .935338, .938935, .943941, .950555, .959050
3 $ .969791, .983248, 1.000000, 1.000000, .985730, .974578,
3 $ .965855, .959050, .953800, .949849 .947022, .945198,
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3 1.2443'4, .944334, .345193, .947022, .949949, .953800,
S 3-C-77335, .145'3. .985730, 1.000000, 1.000000,
3 .-- 3 . 3!3, .0-4573, .93791, .96G132, .933395,

.359371. .953371, .930!8S, .961443,
3 ]3 :35, 3'3 .'3979i, .974573, .980313, .989010,

3 ), .S3433, S39010# .985730, .983248,
3 ' . Y33, .33233, .978325, .973011, .978011,
3 . 3 .93, .9-923, .9313. .983248, .985730,
3 C-,.3;S3, 1.?0009, 1.000000, 1.000000, 1.000000,
3 1 ? 0 1' , .'00070, 1.00'300), 1.000000, 1.000000, 1.000000,
3 1. .0339, 1.0000. 1.000000, 1.000000, 1.000000.
3 i 33'3. 1.00000. 1.D0000, 1.000000, 1.000000/
3C

3 'T, T531,1 1.000000, 1.000000, 1.000000, 1.000000, 1.000000P
3 303. 1.930000, 1.009000, 1.000000, 1.000000, 1.000000,
3 1 . 30ID 1.0 0 3, 1.099000, 1.090000, 1.000000, 1.000000,
3 5 1 . 210 ) 1. 0003'. 1.000000, 1.000000, .993473, .989020,
3 S 35543, .93323, .C31390, .979331, .973997, .978357,
3 .9 3344, .9-3044, .973357, .973397, .979991, .981390,
3 .233233,. . . .E33020, .993473, 1.000000, 1.000000,
3 3 .39321, .330334, .974609, .963931, .99131, .963451,
3 5 31501, .930252, .9593339 .953G38, .SS0252, .9G1504,
3 S .23,31. .S33131, .SS9331, .974509, .580334, .989020,
3 2 1. 303003, 1.200000, .995745, .974809, .965901, .959110,
3 2 K553373, .949933, .S47114, .945236, .944405, .944405,
3 5 .4523. .94-114, .349933, .953873, .959110, .985901,
3 .9743,D3, .935745, 1.009000, 1.000000, .983288, .99831,
3 2 S5E110, .550334. .944023, .939045, .935459, .933142,
3 .93O04, .932004, .933142, .935459o .939045, .944036,
3 S 5O334, .959110, .939331, .983288, 1.000000/
3C
3 DAT4 T532/ 1.000000, .931390, .986181, .953873, .944036,
3 $ .933322, .930453, .926223, .923481, .922134, .922134,
3 2 3 3431, .323S223, .930453, .933322, .94403S, .953873,
3 23 S3S131, .931330, 1.000000, 1.000000, .979991, .963451,
3 $ .949333, .939045, .930453, .923889, .919142, .916060,
3 2 .914543, .914543, .91600, .919142, .923889 .930453,
3 2 .933045, .949933, .933451, .979991, 1.000000, 1.000000,
3 .973937, .531504, .947114s .935459, .926223, .919142,
3 .914009, .910671, .909027o .909027, .910671, .914009,
3 S .919142, .923223, .935459 .947114, .9815049 .978997,
3 2 1.000000, 1.000000, .978357, .960252, .945296, .933142,
3 .S23431, .91$030, .910871, .907163, .905435, .905435,
3 5 .007183, .910371, .910GOO, .823481, .933142, .945296,
3 S .30232, .978357, 1.000000, 1.000000. .978044, .9598389
3 $ .944405, .932004, .S22134, .914543 .909027, .905435,
3 2 .33S4, .993$34, .905435, .903027, .914543, .922134,
3 3 .932004, .344405, .55333, .978044 1.000000/

3 2Th T533/ 1.009000, .973044, .95338, .944405, .932004,
3 .1D2124, .914543, .903027, .903435, .903GS4, .903864,
3 2 S05433, .300_7, .914543, .922134, .932004, .944405,
3 3 .59333, .33 044, 1.000000, 1.00000, .978357, .9S0252,
3 2 .3450,S3 .333142, .132343 . .91090. .910671, .907163,
3 2 3a3 .305433, .307133, .91OS71, .918080, .923481,
3 2 ,33142, .345233, .330252, .973357, 1.000000, 1.000000,

S 3 7C)7, .33304, .347114, .9354599 .928223, .919142,
3 3 .31,10j3, .. 0371, .=3027, .903927, .910371, .914009,
3 2 *091 .33 935459, .S47114, .SS15049 .978937o
3 2 .ID DgO0, !.09000, .975331, .S33451, .943333, .938045,
3 2 20 .3. ...333. .913142, .913030, .914543, .914543,
3 2 3 . l43 3 23333, .330453, .939045, .949933,
3 2 , .3331, 1.00900, 100000 .991390, .98!81,
3 3 . 7 3 4403- .03322, .30453. .92S223. .923481,
3 5 2 Z .. .3 3431,. .930453, .938322,
3 2 .34 °33. .,53373, .333131, .931330, 1.000000/

3 27,T ?77;/_1.00000, I733233, .'333331, .953110 .930834,

'I .. .3, .J3133, .331429 .9323004 .932004,

3 2 .2-72. .312, .C-301,3, .34033. .530334, .$59110,
3 . ... .333, ,q0099, 1.0900, .93745, .974909,
3 3 .3131, .S33110, .37373, .34333, .547114, .945293,
3 3 .222-4 3, .244405, .3223, .247114, .94333 .533373,

3 S . , 3, .E?745, 1.000000, 1.000000,
...3 l, S33131, SS33 1,

3 S %S!]:, jS 2C,, =. ,73^ .E53333, .SS3252, .SS15049
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:, $ .9S3451, .9SG181, .9P9831, .97,1609, .980334, .989020,
.$ .1 000000, 1.0000, .993473- .',S9n20, .985145, .983268,5 .931390, .979991, .978537, .985, 973044, .978044,

, $ 9735 , .97997 . 97991, .935 , 9832G8, .985745 p
: $ .939020, .993473, 1.0000003, 1..1000100, 1.000000, 1.000000,

, .!00000. i.000000, 1.000000, 1.000000, 1.000000, 1.000000,
1. 3 1 000000, 1. 000000 . 1000000, 1.000000,

. 1.'000000, 1.000000, 1.000000, I.fjOrJrjo., 1.000000/

3C INTERPOLATE NUfiLINEAR SOLUTION B' OUADPATIC5
3C
3 CALL OUADRD(X,Y,TABLE,GRID,GRIDU.GRT,GRID,HGRDDGROD, DERSL)
3C
3 TRUE = DERUSL(6)
3C
3 RETURN
3 END
3 FUNCTION R(X,Y)
3C
3 REAL DERUSL(6), GRID(9), TABI(9,9), TAB2(9,9),
3 $ TABS(9,9), TAB4(9,9), TAB5(9,9)
3 DATA NGRIO. NGRDD, GRID /9, 9, 0., 0.125, 0.250,
3 $0.375, 0.500, 0.625, 0.750, 0.875, 1.00/
3C
3C APPROXIMATE SOLUTION OF NONLINEAR PROBLEM FOR NONLINEAR
3C COLLOCATINU
3C
3 DATA I BI/ 1.000000, 1.000000, 1.000000. 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, .975227,
3 $ .961931, .955174, .953091, .955175, .961931, .975227,
3 $ 1.000000, 1.000000, .961931, .939237, .927238, .923486,
3 $ .927237, .939237, .961931, 1.000000, 1.000000, .955175,
3 $ .927238, .912095, .907312, .912095, .927237, .955175,
3 $ 1.000000, 1.000000, .953091, .923487, .907313, .902186,
3 $ .907312, .923487, .553091, 1.000000, 1.000000, .955176,
3 $ .927239, .912095, .907312, .912095, .927238, .955175,
3 $ 1.000000, 1.000000, .961932, .939238, .927238, .923486,
3 $ .927238, .939237, .961932, 1.000000, 1.000000, .975228,
3 $ .961932, .955175, .953091, .955175, .961931, .975227,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ i.300000, 1.000000, 1.000000, 1.000000/
3C
3 2ATA TAB2/ 1.0U0000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, .974112,
3 $ .959940, .952G37, .9503S9, .952638, .359940, .974113,
3 S 1.000000, 1.000000, .959339, .935361, .922668, .918581,
3 $ .922569, .9356G2, .959941, 1.000000. 1.000000, .952637,
3 $ .922668, .908244, .901028, .906245, .922S68, .952637,
3 $ 1.000000, 1.000000, .950368, .918580, .901028, .895433,
3 $ .901028, .918580. .950363, 1.000000, 1.000000, .952637,
3 0 .922663, .906245, .901028, .903245, .922668, .952637,
3 s 1.000000, 1.000000, .959940, .935662, .922269, .918581,
3 $ .922658, .935561, .959940, i.000000, 1.000000, .974112,
3 $ .959940, .952637, .950,69, .952637, .959940, .974112,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000
3 $ 1.000000, 1.000000, 1.000000, 1.000000/
3C
3 DATA T0B3/ 1.000000, 1.000000. 1.000000, 1.000000, 1.000000,
3 s 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, .976286,
3 $ .953316, .957569, .95565, .957570. .S63816. .976286,
3 $ 1.000000, 1.000000, .9381G, .942608t .931532, .928093,
3 $ .931533, .942G09, .963817, 1.000000, 1.000000, .957569,
3 $ .931532, .917577, .913196, .917578, .931534, .957570,
3 $ 1.000000, 1.000000, .955656, .928093, .913196, .908502,
3 S .913197, .928094, .955657, 1.000000, 1.000000. .957569,
3 $ .931532, .917577, .913196, .917578, .931534, .9575709
3 $ 1.000000, 1.000000, .953815, .942607 .931533, .928093,
3 $ .931533, .942509, .SS3817, 1.000000, 1.000000, .976286,
3 $ .953816, .95753, .95556 .957569, .963817, .976287,
3 $ 1.000000, 1.000001, 1.000000, 1.000000. 1.000000. 1.000000
3 $ 1.000000. 1.00000), 1.000000, 1.000000/
3C
3 DATA T9B4' 1.0000T2, 1.000000, 1.000000. 1.000000, 1.000000,
3 0 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, .975353,
3 $ .S2151, .95547), .953410, .955471, .9621G, .975354,
3 S 1.000.0, 1.000 ' .232G1, .933S53, .927783, .924075,
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3 .927733, .93239G59, .9S2192, 1.000000, i.000000, .955471,
3 2 .927783, .912803, .933077, .912304, .927784, .955473,
3 l t.00000, 1.000000, .953410, .924075, .908078, .903013,
3 S .903973, .924076, .953412, 1.000000. 1.000000, .955471,
3 S .027733, .912304, .303078, .912804, .927784, .955472,
3 S 1.000000, 1.000000, .9321!1 .933959. .927784, .92407G,
3 5 .92?734, .933S59, .9S3S2, 1.000000t 1.000000, .9753539
3 S .9321S2, .955472, .953411, .955472, .9S2161, .9753539
3 s 1.000000, 1.000000, 1.00000, 1.000000, 1.000000, 1.000000,
3 S 1.000000, 1.000000, 1.000000, 1.000000/
3C

3 DATA TAB / 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 s 1.000000, 1.000000, 1.000000 1.000000, 1.000000, .975382,

3 S .SS221G, .955545, .953490, .955544, .9G2217, .975383,
3 $ 1.0000009 1.000000, 1.S2217, .939764, .927924, .924229,
3 S .02795, .93904, .92217, 1.000000, 1.000000, .95554G,3 S .927925, .912992, .903233, .912332, .927924# .955545,
3 $ 1.000000, 1.000000, .S53491, .924229s .93283, .90322G,
3 $ .908232, .924228, .953490, 1.000000, 1.000000, .95554G,
3 $ .927925, .912993, .908283, .9129919 .927923, .955544,
3 S 1.000000, 1.000000, .9,'2217, .9337G5, .927925p .9242289
3 S .927923, .9397G39 .962216, 1.000000, 1.000000, .975382,
3 S .322!?, S55545t .953490, .955544p .96221G, .975382,
3 s 1.000000, 1.000000, 1.O000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000/

3C
3C INTERPOLATE HONLINEAR SOLUTION BY OUADRATICS
3C
3 CALL OUADRD(X,Y, TAB&D,GR!D,GRID,MRID,NGRIflNGRDDHGRDD,DERUSL)
3C
3 G = DERUSL(6)
3C
3 R = -1.425*C**(&C-1)*EXP(&A*&8*(1.-C)/(1.+&B*(1.-C)))
3C
3 RETURN
3 END

'EOR

* MACRO 49 *

* 2000001002000
I TWO DIMENSIONS
1 UXX$ + UYY$ + 14(X,Y)U$ = F(XvY)
2 DIRICHLET
2 X=0. , U=I.
2 =1. , U=1.
2 Y=o. , U=1.
2 '/=I. , U= .
3 FUNCTION T7UE(X,Y)
3CSC ******************************************************
3C * *

3C * MACRO 49 PARAMETERS *
SC * *
3C *************
3C * *
SC * A B C I f *
3C *------- I ------ ------- *
3C I I .50 I 2 I I *
SC I I I *
3C 1 1 I .50 I 25 I 2 *

-C I I I *

3C 2 I .04 I 2 I 3
3C * I I I
3C * 2 I .50 I 2 I 4 *
3C *SC ***************************************************

3 RAL UL(S1, CRID(20). TABLE(20,20),
3 $ T131(100), 7i1B3(100), T!23(109), T!4(100),
3 5 231(109)t T232(100), T233(100), T234(100)9

T $ 7331(100). T332(100), T333(100), T334(100),
3 ' F431(100)9 T432(100)9 T433(100), T434(100)
3 EOUIUOL2C (TASLE(i, 1) , T&331(1)),
3 $ (TABLE(!. G1 , T&0S2(1)),
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3 s (TABLE (1911) , T&D83(1)),
3 $ (TABLE(1,16) , T&0B4(1))
3 DATA NSRID, HGRDD, GRID /20, 20, 0.0000000, 0.0526316,
3 $0.1052632, 0.1578947, 0.2105263, 0.2631579, 0.3157895,
3 :0.3S34211, 0.4210523, 0.4736342. 0.5263158, 0.5789474,
3 $0.6315739, 0.6842105, 0.7368421, 0.7894737. 0.8421053,
3 $0.394738, 0.9473634, 1.0000000/
3C
3C APPROXIMATE SOLUTION OF LINcARIZED PROBLEM USING
3C HODIE-ACF (IETIAOD=4, IORD2R=41, 20 X 20 GRID)
3C
3 DATA TIBI/ 1.000000, 1.000000, 1.000000, 1.000000o 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000. 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.004808, 1.008128,
3 5 1.010595, 1.012473, 1.013915, 1.014992, 1.015761. 1.016257,
3 $ 1.016500, 1.016500, 1.016257, 1.015761, 1.014992, 1.013915,
3 $ 1.012473, 1.010595, 1.008128, 1.004808, 1.000000, 1.000000,
3 $ 1.008123, 1.014249, 1.018947. 1.022581, 1.025376, 1.027479,
3 $ 1.023985, 1.029957, 1.030433, 1.030433, 1.029957, 1.028985,
3 $ 1.027479, 1.025376o 1.022581, 1.018947, 1.014249, 1.008128,
3 5 1.000000, 1.000000, 1.010595, 1.018947, 1.025531, 1.030703,
3 5 1.034718, 1.037754, 1.033935, 1.041346, 1.042038, 1.042038,
3 5 1.04134S, 1.039335, 1.037754, 1.034718, 1.030703, 1.025531,
3 $ 1.018947, 1.010595, 1.000000, 1.000000, 1.012478, 1.022581,
3 S 1.030703, 1.03719, 1.042231, 1.04S080, 1.048856, 1.050655,
3 $ 1.051540, 1.051540, 1.050655, 1.048856, 1.046080, 1.042231,
3 $ 1.03719, 1.030703, 1.022581, 1.012478, 1.000000/
3c
3 DATA T132/ 1.000000, 1.013915, 1.025376, 1.034718, 1.042231,
3 $ 1.043157, 1.052a85, 1.0559S1, 1.058090, 1.059138, 1.059138,
3 $ 1.058090, 1.055931, 1.052S85 1.048157, 1.042231, 1.034718,
3 S 1.02537G, 1.013915, 1.000000, 1.000000, 1.014992, 1.0274799
3 0 1.037754# 1.049080, 1.052C35, 1.057754. 1.061432, 1.063826,
3 $ 1.095006, 1.065006, 1.063826, 1.061432, 1.057754, 1.052685,
3 S 1.049030, 1.037754, 1.027479, 1.014392, 1.000000, 1.000000,
3 $ 1.0157619 1.028985, 1.039935, 1.04885S, 1.055961, 1.061432,
3 $ 1.065410, 1.093004, 1.069283, 1.069203, 1.068004, 1.065410,
3 $ 1.031432, 1.0559SI, 1.048856, 1.039935, 1.028935, 1.015761,
3 $ 1.000000, 1.000000, 1.016257, 1.029957, 1.041346, 1.050655o
3 $ 1.058090, 1.09382S, 1.0S9004, 1.070731, 1.072076, 1.072076,
3 $ 1.070731, 1.063004, 1.063326, 1.053090v 1.050655, 1.041346,
3 $ 1.029957, 1.01G257, 1.000000, 1.000000, 1.016500, 1.030433,
3 $ 1.042038. 1.051540, 1.059138, 1.08500S, 1.069283, 1.072076,
3 $ 1.073455, 1.073455, 1.072076, 1.09283, 1.065006, 1.059138,
3 $ 1.051540, 1.042038, 1.030433, 1.016500 1.000000/
3C
3 DATA T1B3/ 1.000000, 1.019500, 1.030433, 1.042038, 1.051540,
3 0 1.059133, 1.065009, 1.069233, 1.072076, 1.073455, 1.073455,
3 $ 1.072076, 1.0G9283, 1.065003. 1.059138, 1.051540, 1.042038,
3 0 1.030433, 1.016500, 1.000000, 1.000000, 1.016257, 1.029957,
3 S 1.04134S, 1.050955, 1.058090, 1.06382G. 1.0S8004, 1.070731,
3 S 1.072076, 1.07207', 1.070731, 1.038904, 1.063828, 1.056090,
3 S 1.050G55, 1.04134', 1.029337, 1.01S257, 1.000000, 1.000000,
3 S 1.015731, 1.0239835, 1.039935, 1.04333G, 1.055931, 1.061432,
3 0 1.0G5410, 1.093004. 1.099283, 1.0'9283, 1.068004, 1.065410,
3 $ 1.0G1432, 1.055831, 1.048853, 1.033935, 1.023335, 1.015761,
3 $ 1.000000, 1.000000, 1.014992, 1.027479, 1.037754, 1.046080,
3 $ 1.052935, 1.057754, 1.0S1432, 1.03332S, 1.065003, 1.065006,
3 S i.0S3323, 1.031432, 1.057754, 1.052335, 1.046080, 1.037754,
3 $ 1.027479, 1.014992, 1.000000, 1.000000, 1.013915, 1.025376,
3 S 1.034718, 1.042231, 1.043157, 1.052G35, 1.055981, 1.058090,
3 0 1.059133, 1.059133, 1.053090, 1.05595, 1.052985, 1.048157,
3 $ 1.042231, 1.034713, 1.025376, 1.013915, 1.000000/
3C
3 DATA T134/ 1.000000, 1.012473, 1.022581. 1.030703, 1.037169,
3 $ 1.042231, 1.043030, 1.04335S, 1.050355, 1.051540. 1.051540,
3 0 1.050355, 1.04335S, 1.04S030, 1.042231, 1.037169, 1.030703,
3 0 1.022531, 1.012473, 1.030000, 1.000000, 1.010595, 1.018947
3 1.025531, 1,030703, 1.034713, 1.037754, 1.033935, 1.041343,
3 0 1.042033, 1.042033, 1.04134S, 1.033335, 1.037754, 1.034718
3 0 1.030703, 1.025531, 1.013347o 1.010535, 1.000000, 1.000000.
3 0 1.003123, 1.014249, 1.0;3347, 1.022531, 1.02537G, 1.027479,
3 0 1.023935, 1.023737, 1.030433, 1.030433, 1.023937, 1.028935
3 0 1.027479, 1.02337G, 1.022531, 1.013347, 1.014243, 1.008128.
3 1.000000, 1.000000, 1.004303. 1.003123, 1.010595, 1.012470,
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3 S 1.0133151 1.01 -13S,3 . 01571, 1.01$257, 1.013500. 1.016500P
3 S 1.0132379 1.015731, 1.014992, 1.013315, 1.012478, 1.010595o
3 S 1.003123, 1.00-303, 1.000000, 1.000000# 1.000000# 1.000000t
3 5 1.00930>0, 1, 30. 1.000090, 1.000000, 1.000000, 1.000000,
3 S 1.000000, !.200000, 1.000000, 1.000000, 1.000000, 1.000000,
3 3 1.099000, 1.00000, 1.000000. 1.000000, 1.000000/
3C
3 DTI T231' 1.000000, 1.000900, 1.000000, 1.000000. 1.000000.
3 5 1.000090, 1.000000, 1.000000, 1.000000, 1000000,
3 $ 1.00000, 1.000000, 1.000000, 1.000000, 1.000000. 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000, 1.198997. 1.323240t
3 1 !.373137. 1.343374, 1.340131, 1.33908, 1.338927, 1.338874,

5 .333330, 1.333330, 1.333374, 1.338927, 1.33908S, 1.340131,
3 1 2,3374. 1.373137, 1.323240, 1.198997, 1.000000, 1.000000,
3 _1 rd 323240, 1.476115, 1.495001, 1.491537, 1.490550# 1.490452,
3 5 1.450423, 1.490415, 1.4904209 1.490420, 1.490415, 1.490426,
3 5 1.4,0152, 1.43055), 1.4915379 1.493001. 1.476115, 1.323240,
3 1.000000, 1.000000, 1.373137, 1.496001, 1.500139, 1.500072,
3 5 1.500979, 1.50007S, 1.500076, 1.500075, 1.500075, 1.500075,
3 5 1.500075, 1.500076, 1.500076, 1.500079., 1.500072, 1.500139,
3 5 1.493001, 1.373137, 1.000000, 1.000000, 1.348374, 1.491537,
3 5 1.59973, 1.499331, 1.499991, 1.499991, 1.499991, 1.499991,
3 !23.! i0331, 1.493991, 1.439991, 1.499991, 1.499991,
3 5 1.4:3:31, 1.500072, 1.491537, 1.348374, 1.000000/
3C
3 D: T 7223/ 1.00000, 1.340131, 1.490550, 1.5000799 1.499991.
3 i.59100901, 1.500000, 1.5000009 1.500000, 1.500000, 1.500000,
3 5 1.5009 09 1.500000, 1.500000, 1.500001. 1.439991, 1.5000799
3 :3 1.423330, 1.340131, 1.000000, 1.000000, 1.339086, 1.490452,
3 5 1.50007. 1.49991, 1.500000, 1.500000. 1.500000, 1.500000,
3 5 1.500000, 1.590000, 1.500000, 1.500000, 1.500000 1.500000.
3 5 1.453391, 1.590073, 1.490452, 1.339086, 1.000000, 1.000000.
3 $ 1.333327, 1.430423, 1.500076, 1.499991, 1.500000, 1.500000.
3 5 1.500000, 1.50000, 1.500000, 1.500000, 1.500000, 1.500000,
3 $ 1.500000, 1.500000, 1.493531, 1.500076, 1.490426, 1.338927,
3 5 1.000000. 1.000000, 1.333974, 1.490415, 1.500075, 1.499991,
3 $ 1.500000, 1.500000, 1.500000, 1.500000, 1.5000009 1.500000,
3 S 1.500000, 1.500000, 1.500000, 1.500000, 1.493991 1.500075,
3 5 1.430415, 1.333374, 1.000000, 1.000000. 1.338890v 1.490420,
3 S 1.500075, 1.433991, 1.500000, 1.500000, 1.500000, 1.500000,
3 5 1.500000, 1.500000, 1.5000009 1.500000, 1.500000, 1.500000,
3 5 1.433331, 1.500075, 1.490420, 1.338890 1.000000/
3C
3 3ATf T233/ 1.000000, 1.33390, 1.490420, 1.500075, 1.4S9991,
3 $ 1.590000, 1.5000000 1.500000, 1.500000, 1.500000, 1.500000,
3 S 1.590000, 1.590000, 1.500000, 1.500000, 1.493991, 1.500075o
3 5 1.490420, 1.333390, 1.000000, 1.000000, 1.338874, 1.490415,
3 3 1.500075, 1.433931, 1.500000, 1.500000P 1.500000, 1.500000.
3 1 1.5)0000, 1.500000, 1.500000, 1.590000, 1.500000. 1.500000,
3 5 1.433331, 1.500075, 1.490415, 1.333874, 1.000000. 1.000000,
3 3 1.333327, 1.430423, 1.50007G, 1.433991, 1.500000. 1.500000,
3 : 1.530000, 1.500000, 1.500000 1.500000, 1.500000, 1.500000,
3 S 1.500000, 1.500000, 1.43931, 1.500073, 1.490426, 1.338927.
3 5 1.000000, 1.00000, 1.333033, 1.430452, 1.500076, 1.499991,
3 1 1.500000, i.500000, 1.500000. 1.500000, 1.500000, 1.500000.
3 5 1.599000, 1.50000, 1.500000, 1.500000, 1.49991. 1.500076.
3 5 1.4-043?, 1.333033, 1.000000. 1.000000. 1.340131, 1.490550v
3 3 1.500079, 1.4331. 1.500001, 1.500000. 1.500000, 1.500000,
3 5 1.500000, 1.50000, 1.500900, 1.500000, 1.500000, 1.500001,
3 3 1.433331, 1.500073, 1.490530, 1.340131, 1.000000/3D
3 2cT. T234/ 1.000090 1.3'33741 1.431537, 1.500072o 1.499981,
3 5 1.4:j231 !-.1.223', 1.493331. 1.433331, 1.49391, 1.4991,
3 * 1.wi3, !.t31, .4331, 1.43339. 1.499981. 1.500072,
3 17433747 1.009900, 1.000000, 1.373187, 1.492001,
3 1 .3)0"173, i:30O2, 1.500079, 1.500073, 1.500076, 1.500075,
3 07n, l..00073, 1.3075, 1.500073, 1.500076, 1.500079,
3 , 1.T 372, 150 ' 1. I23001, 1.373137, 1.000000 1.000000,
3 I,? 3, 17S -, 1 435001, 1.431537, 1.430550, 1.490452,
3 C%'. 3 J3

4  ' 12020 , 1.430420, 1.430415, 1.490426,
3 -, ( 0i, 1 .40137, 1.423001, 1.47G115, 1.323240,
: ;1 " .'0030, 1 72337, 1,23240, 1.373137, 1.348374,

. ., 03, 1<232:27, 1. ?374. 1 .3-3330, 1.333390,
4, .. ]:?, 1...233. 1 . ..30!3!, 1.3<3374, 1.373107,

1, 3337, 1, 9390, 1.000000, 1.000000. 1 .000000.
3 1. . !.35'), .3 99939, 1.909300, 1.009000, 1.000000,
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3 1 ! 0J000, 1.090000,. 1.00000, 1.00000,. 1.00000,.1.000000,
3 '000 M~ooooo, 1.000,090, ooo 1.000000!Orrjo, 1.000000,

3 !3 i .1900000, 1.000000, 1.000000, 1.000000, !.004577, 1.007690,
3 '1 "f' ) 30, 1. 01.G53, 1.012313, 1.013903, 1.014334, 1.fj1E20,
3 1 1 01 233, 1.015233, 1.013020, 1.011334, 1.013305, 1.012348,
3 , 10!!53, 1.003350, 1.007S30, !.'1"377, 1.000000, 1. 00; ,
3 1. 007G30, 1.013377, 1.0753?, 1.020373, 1.023433, 1.0E=353,
3 . i.023331, 1.027534# 1 1.0271 1.02755! 1.027534, 1.O23231,
3 3 1 025353, 1.023433, 1.020979, 1.01737, 1.013377, 1.007E30,
3 5 000000, 1.000000, 1.009350, 1.017337, 1.023703, 1.023335.
3 0 1 031973, 1.034371, 1,033534, 1.037331, 1.033437, 1.033437,
3 1 037331, 1.0335341 1.034171, 1.031973, 1.023333, 1.023703,
3 5 1.0!37, 1.003350, 1.000000, 1.000000, 1.011353, 1.020979,
3 0 1.023335, 1.034216, 1.033738, 1.042149, 1.044532, 1.046169,
3 $ 1.04G942, 1.043942, 1.0451G3, 1.044532, 1.042149t 1.038738o
3 $ 1.034216, 1.023333, 1.020979, 1.011S53, 1.000000/
3C
3 DATA T432/ 1.000000, 1.0!2948, 1.023435, 1.031978, 1.038738,
3 0 1.044022, 1.043029, 1.050311, 1.052774, 1.05333, 1.053289,
3 $ 1.052774, 1.050911, 1.043023, 1.044022, 1.03333, 1.031978,
3 ! 1.023435, 1.012243, 1.000000, 1.090090, 1.013303, 1.025353,
3 0 1.03471, 1.04214,3, 1.0430293, 1.052509, 1.055740, 1.057835,
3 0 1.0583S4, 1.0533S49 1.037335, 1.035740, 1.052503, 1.048029,
3 0 1 042143, 1.034371, 1.023353, 1.013305, 1.000000, 1.000000,
3 0 1.014534, 1.023G31, 1.033534, 1.0445392 1.050311. 1.055740,
3 S 1.053233, 1.0'1500, 1.0323S, 1.032S1, 1.081500, 1.059233,
3 0 1.055740, 1.050911, 1.044532, 1.033534, 1.023381, 1.014584,
3 0 1.000000, 1.000000, 1.015020, 1.027534, 1.037831, 1.046169,
3 1 1.032774, 1.057335, 1.061500, !.033932, 1.055055, 1.065055,
3 0 1.033332, 1.031500, 1.057835, 1.052774, 1.043169, 1.037831,
3 0 1.027534, 1.015020, 1.000000, 1.000000, 1.015233, 1.027951,
3 0 1.038437, 1.043942, 1.033G33, 1.05334, i.OS231, 1.065055,
3 0 1.03253, 1.03S'3253, 1.035053, 1.032!6, 1.053334, 1.053689,
3 0 1.043942, 1.033437, 1.027931, 1.015233, 1.000000/
3'
3 DqTA T433/ 1.000000, 1.015233, 1.027951, 1.039437, 1.046942,
3 0 1.053339, 1.0533a4, 1.02313, 1.035055. 1.033253, 1.088256,
3 0 1.0S5055, I.02313, 1.05334, 1.05383, 1.043942, 1.038437,
3 S 1.027951, 1.015*233 1.000000, 1.000000, 1.015020, 1.027534,
3 S 1.037331, 1.043139, 1.052774, 1.057835, 1.0S1500, 1.063882,
3 S 1.05053, 1.06503, 1.0S3332, 1.031500, 1.057835, 1.052774,
3 0 1.04!G9, 1.037331, 1.027534, 1.015020, 1.000000. 1.000000
3 $ 1.014534 1.02931, 1.033594, 1.044532, 1.050911, 1.055740,
3 0 1.059233, 1.031500, 1.0S231S, !.0S21!S, 1.0S1500, 1.059233,
3 $ 1.035740, 1.050911, 1.044532, 1.03S534, 1.023G31, 1.014584,
3 0 1.000000, 1.000000, 1.013903, 1.025353, 1.034S71, 1.042143,
3 0 1.043023, 1.052503, 1.035740, 1.037333, 1.053834, 1.058884
3 0 1.037333, 1.053740, 1.052503, 1.043029, 1.042149, 1.034371,
3 5 1.025353, 1.013903, 1.000000, 1.000000, 1.012948, 1.023485,
3 ! 1.031973, 1.033733, 1.044022, 1.043029, 1.050911, 1.052774,
3 0 1.05333, 1.053333, 1.032774. 1.050911, 1.043029, 1.044022,
3 0 1.033733, 1.031973, 1.02343, 1.012343, 1.000000/
3C
3 D'TA TO434/ 1.000000, 1.0112S3, 1.020979, 1.023335, 1.0342!6,
3 0 1.033733, 1.043143, 1.04432, 1.043139, 1.043942, 1.046942
3 0 1.043$9) 1.044532, 1.042!49, 1.033733, 1.034213, 1.028385,
3 0 1.020370, 1.011$53, .0900990, 1.00000, 1.005S50, 1.017687,
3 1.023703, 1.023333, 1.03;373, 1.034371, 1.033534, 1.037831,
3 0 !1033437, 1.033437, 1.037331, 1.033594, 1.034371, 1.031978,
3 5 1.02C333, 1. )23703, 1.'17337, 1.003330, 1.000000, 1.000000,
3 ', 1 037530, 1.013377, 1.017337, 1.C2)379, 1.023435, 1.025353,
3 1 1 0S3i, 1.0273-, 1.027331. 1.027351, 1.027534, 1.028631,
3 1 1.0 &33, 1 0?3433, 1.'20379, 1.0!7-37, 1.013377, 1. 00720,

: l.00O0. 100090, 1.934577, !.00)933, 1.00S330, 1.011658,
S .0133, 1.013303, 1.014334, 1.013020, 1.013233, 1.01S233,

S.1501, 1.014534, 1.0133'3, .9 1 '343, 1.01!$3, 1.00300,
S1 31.99!i, 1 00 .0T7, 1.000000, 1 .010 1 1. 0)0000. 1.000000,3 1 ln00 11, 1 090003, 1.01 1)0. 1.1 7000, 1. 003000. 1.000000,
1 i 11, 0 n' 11 .1, 11 , 1 0>1. 10 ) 0003)0. 1 00000.
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3C
3 RETURN
3 EUI3
3 FUNCTION R(X,Y)

3 R, L DZRUSL(S), GR!D(9), TAB1(9,9), TAB2(9,9),
3 0 TA33(9,9), TA34(9,9)
3 DATA NGRID, HGC!DD, GRID /9, 9, 0., 0.125, 0.250,
3 00.375, 0.500, 0.625, 0.750, 0.375, 1.00/
3C
30 4?P7ROXIMATE SOLUTION OF NONLINEAR PROBLEM FOR NONLINEAR
3C COLLOCATION
3C
3 DATO TABI/ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 S 1.000090, 1.000000, 1.000000, 1.000000, 1.000000 1.018360,
3 1 .023380, 1.033520, 1.035120, 1.033520, 1.028380, 1.018360,
3 $ 1.000000, 1.000000, 1.028380, 1.045520, 1.054670, 1.057540,
3 1 1.054370, 1.043520, 1.028380, 1.000000, 1.000000, 1.033520,
3 $ 1.054G70, 1.0GS220, 1.099380, 1.093220, 1.054G70, 1.033520,
3 0 1.000000, 1.000000, 1.035120, 1.057540, 1.069880, 1.073810,
3 5 1.033330, 1.057540, 1.033120, 1.000000, 1.000000, 1.033520,
3 5 1.054370, 1.033220, 1.039380, 1.033220, 1.054370, 1.033520,
3 $ 1.000000, 1.000000, 1.028380, 1.045:20, 1.054370, 1.057540,
3 5 1.054370. 1.045920, 1.028380, 1.000000, 1.000000, 1.018390,
3 $ 1.023330, 1.033520, 1.033120, 1.033320, 1.023380, 1.018380,
3 5 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 $ 1.000000, 1.000000, 1.000000, 1.000000/
2C

3 DAT4 TA32/ 1.000000, 1.000000, 1.000000, 1.000000, 1.001000,
3 0 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.522810,
3 $ 1.511040, 1.510490, 1.510470, 1.510490, 1.511040, 1.522810,
3 0 1.000000, 1.000000, 1.511040, 1.591050, 1.500550, 1.500530,
3 $ 1.500550, 1.501050, 1.511040, 1.000000, 1.000000, 1.510490,
3 5 1.500550, 1.500030, 1.500030, 1.500050, 1.500550, 1.510490,
3 S 1.000000, 1.000000, 1.510470, 1.500530, 1.500030, 1.500010,
3 $ 1.500030, 1.500530, 1.510470, 1.000000, 1.000000, 1.510490,
3 0 1.500550, 1.500030, 1.500030, 1.500030, 1.500550, 1.510490,
3 $ 1.000000, 1.000000, 1.511040, 1.501050, 1.500550, 1.500530,
3 $ 1.500550, 1.501050, 1.511040, 1.000000, 1.000000, 1.522810,
3 1 1.511040, 1.510490, 1.510470, 1.510490, 1.511040, 1.522010.
3 5 1.000000, 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 i 1.000000, 1.000000, 1.000300, 1.000000/
3!C
3 q7A TA3/ 1.000000, 1.000000, 1.000000, 1.000000, 1.000000,
3 0 1.000000, 1.000000, 1.000000 1.000000 1.000000, 1.001310,
3 $ 1.001930, 1.002320, 1.002430, 1.002320, 1.001990, 1.001310,
3 $ 1.000000, 1.00000), 1.001990, 1.003140, 1.003730, 1.003920,
3 $ 1.003730, 1.003140, 1.001990, 1.09000, 1.000000, 1.002320,
3 $ 1.003730, 1.004480, 1.004720, 1.004480, 1.003730 1.002330,
3 ! 1.000000, 1.000000, 1.002430, 1.0033209 1.004720. 1.004970,
3 1 1.004720, 1.003920, 1.002430, 1.00000 1.000000, 1.002320,
3 3 1.003730, 1.004430, 1.004720, 1.001480. 1.003730, 1.002320,
3 0 io000000, i.000000, 1.001930, 1.0303140, 1.0037309 1.003920,
3 0 1.003730, 1.003140, 1.0019;0, 1.000000, 1.000000, 1.001310,
3 0 1.000000, 1.002320, 1.002430, 1.002320 1.00190, 1.001310,
3 0 1.00030, 1.000009, 1.000000, 1.002000, 1.000000, 1.000000,
3 i 1.000300, 1.000000, 1.000000, 1.000000/
3C
3 DA7A Tn'34/ 1.000009, 1.000000, 1.000000, 1.000000, 1.000000,
3 0 1.000000, 1.000009, 1.000000, 1.000000, 1.000000, 1.017160,
3 $ 1.0232409, 1.030300, 1.032200, 1.030900, 1.02S240, 1.017160,
3 S 1.000000, 1.000000, 1.023240, 1.041880, 1.047GO, 1.052270,
3 0 1.049730, 1.041380, 1.023240, 1.090000, 1.000000, 1.030800,
3 0 1.049730, 1.053340, !.033140, 1.053340, 1.049760, 1.030800,
3 5 1.000000, 1.000000, 1.033200, 1.032280, 1.033140, 1.063570,
3 5 1,033140, 1.032270, 1.032200, 1.050000, 1.000000, 1.030B00,
3 0 1.0497G0, 1.033940, !.033140, 1.053940, 1.049730, 1.030800,
3 0 1.000090, 1.030000, 1.023240, 1.0,!'80, 1.049790, 1.052230,
3 0 1.049730, 1.041G39, 1.023S49, 1.000000, 1.000000, 1.017160,
2 0 1.023240, 1.030300, 1.032200, 1.030800, 1.029240, 1.017160,
3 i 1000003, 1.000000, 1.0000090, .000000, 1.000000, 1.000000,
3 0 1. 09000, 1.000000, 1.000000, 1.00000/
3c

3! iT7'ZPJLlTS NCNLiCN''2 COLUTIONI 3Y QU42lZ-TrCS
3c
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3C
3 P=DERUSL(G)
3C
3 RETURN
3 END
3 FUNCTION WCX.Y)
30
3 T =RCX,Y)
3 W =-(1.425*u2)*C(1.+&E-T),&B)*O(&A-1)*EXP(&C*(T-1.)/T)
3C
3 RETURN
3 END
3 FUNCTION F(X.Y)
3C
3 T = RCX.Y)
3 F = -C1.425**2)*U1I.+&-T)/&B)**(&A-1)*EXP(&C*CT-1.)/T)*(1.+&B)
3C
3 RETURN
3 END

'EOR

*MACRO 50*

'EUR

*MACRO 51*

* 2000200000222
1 TWO DIMENSIONS

1 UXX$ + C(X)UYYS + DCX)UXS -10.
2 MIXED $ HOMOGENEOUS
2 X=0. *UX =0.

2 X=1. ,U =0.

2 Y=0. ,U'? 0.
2 Y=1. ,MIXEfl = CA(X))UY + CDCX))U =0.

3 FUNCTION TRUE(X9Y)
3C
30
30C
30C MACRD 51 PARAMETERS*
30C
30
30
30 A AI B
30 -- -- I -- -
30 .3 1 1*
30C I*
30C .5 12*
30C I*
30C .6 13
30C I*
30C .7 1 4
30 1
30
30
3 REAL DEPUSLCS), GRID(20), TABLE(20,20).
3 s TIDICIDO), T1132(100)9 T183(I00)p T194C100)t
3 s T2131C100). T282(l00), T283(100). T2B4(100).
3 $ T3131(100), T3B2(100)9 T323(100). T334(100)9
3 $ T431(i00). T4B2C100)t T493(i00), T4E4(100)

3 $ (TABLECI, 6) , T&8B2(1)).
3 S (TABLE(1.11) 9T&BB3(1)).
3 s (TPBLE(1,16) 9T&BB4(1))
3 DATA NCPID. NGRDD'20, 20'
3 DATA GRID'0.0000000, 0.052G316. 0.1052932t 0.1978947o
3 S0.21052G3, 0.2631579, 0.31578959 0.3G842119 0.42105269
3 S0.4739342, 0.52G3153, 0.5789474P 0.6315789t 0.6842105P
3 $0.7398421. 0.78347379 0.84210539 0.8947369 0.9473684,
3 01i.0000000'

H30 APROXITE SOLUTION 07 PROBLEM USING
30 P3-Cl COLLOCATION (8 I'l 3 G~ID)
30
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3 . 5 .,5i )3 . 3 z' .5-,22S31 .5157 ,  .502343
3 4 4 I .,' 371!, .23333, i313 25=, .0O0574, .627974,
3 2 n, . .S -"n. - 33, . 33i7, .313' .93, .50234

3 -3 ]2431 1 J,I-E 13_ 5,2- 3 - .432104, .4G5641,
3 - ' , , 3 , 5 '73S, .293725,

000 ' n 7333, G7-531M
4S3 .0 ,.--5039, .3976r3,
o .,19 7.. 2_, 3331 . 3,53320p,

,fl,22, , .330'0

. -' 1 . .''1 337, 31S 233, .543127,

, .7. 335747, .33580,
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3 !5 1.74470, !.333114, 1.9421.S, 1.530233P 1.512033, 1.438310,
3 3 1. 3 ,03 1.275371, 1.!137, 1.032572, .999325, .845414,
3 .707073, .553300, .333537, .200337, .000000, 1.812470,
3 ' !.394923, 1.773397, 1.743930, !.S37232, I.S41171, 1.578187,
3 3 1.503113, 1.434311, 1.353041. 1.27033S, 1.173333, 1.077531,
3 '3 .S35)7, .341433, .703730, .551440, .383340, .200135,
3 5 .J'OJO0, 1.312430, !.30i 33, 1.7300419 1.743850, 1.696785,
3 ' 1.S39703. 1.575353, 1.5001S, 1.4283, 1.349233, 1.263228,
3 .03 4, S733.043372, .73:4, .350?3, .G93500, .547470,
3 0 .31120, .193:733, .990000, 1.3!2434, 1.804593, 1.780106,
3 '3 1.743742, I.G33139, 1 .37715, 1.572120, 1.493240, 1.420804P
3 $ 1.339491, 1.252123, 1.153330, 1.03343S, .947730. .825919,
3 3 .331033. .341732, 377341, .133320, .000000/
3C
3 DATA T27,2., 1.31231, 1 3073333, 1.779871, 1.743037, 1.694535,
3 '3 !.335131. 1.5G73, .43 !'31150, 1.410235t 1.325772, 1.237056,
3 5 1.14:039, 1.042323, 93333, .313322, .680922, .534227,
3 $ .372333, .10415?, .000000, 1.312535, 1.80433S, 1.780053,
3 ' 1.713105, 1.,3333).13332, 1.53!903, 1.482589, 1.397306,
3 ' 1.31043, 1.213322, 1.12337G, 1.02419 .919070. .798130,
3 G3 .63 23 .524323, .3S3?03, .191152, .000000, 1.812562,
3 $ 1.804325, 1.773973, 1.742315, 1.332459, 1.29129, 1.555391,
3 '3!.417!324, 1.3313,73, 1.230530, 1.133132. 1.093739. 1.000372,
3 ' .834125s .773339, .35?437, .512755, .357374, .187297,
3 '3 .000000, 1.312534, 1.304034, 1.773775, 1.741933, 1.690619,
3 ' 1.S25704, 1.547340, i.453412, 1.33,233P 1.23S316 1.168500,
3 ' 1.070434, .9711'3, .337321, .736')3, .S33339, .498295,
3 ' .3431474, .132333, .0000000, 1.32331, 1.804332, 1.780046,
3 ' 1.742102, 1.890033, 1.S22443, 1.541739, 1.447333, 1.344371,

3 1.241302. 1. 13923, 1.035334, .937070, .835330, .727381,
3 ! .G10123, .433903, .333277, .173537, .000000/
3C
3 DATA T233/ 1.312374, 1.804514, 1.77S303, 1.741544. 1.688473,
3 S 1.G19123, 1.533957, 1-133217, 1.222333, 1.2094039 1.0983569
3 5 .S33703, .335172, .73732, .334005, .582321, .460202,
3 S .322335, .170037, .000000, 1.312722, 1.804471, 1.77S899,
3 $ 1.741233, 1.37334, 1.S3149, 1.5291S, 1.419233, 1.298555,
3 $ 1.174131, 1.053503, .943327, .845505, .750963, .654130,
3 S .530195. .43335, .303527 .191958, .000000, 1.812777,
3 5 1.305053, 1.730123, 1.741330, 1.3397, 1.613719, 1.521466,
3 ' 1.403313, 1.273432, 1.135347, 1.001613, .834S21, .786898,
3 3 .S3794, .303732, .311433, .403S39 .2395539 .152023,
3 ' .000000, 1.312333. 1.3045S3, 1.780002. 1.740978, 1.685927,
3 '3 1.1733, 1.515G'22. 1.33305, 1.249107, 1.032532, .938410,
3 ' .313031, .715716, .332441, .55134, .433892, .372729,
3 :3 .231330, .141390, .090000, 1.812907. 1.305033. 1.780247,
3 5 1.741235, 1.933051, 1.310350, .51.-303, 1.334333, 1.223785
3 $ 1.042333, .SE5472, .727023, 331918, .55371, .486641,
3 !3 .413173, .332342, .2370S5 .127525 .000000/
3c
3 DATA T234/ 1.312334, 1.305192, 1.730333, 1.741439, 1.68!77,
3 3 i.S10330, 1.511702, 1.373934, 1.202751, .939344, .776065,
3 ' .G21900, .5314 2, .483353, .4113S3, .332301, .2832G5,
3 ' .295749, .1!1S33, .000000, 1.313039, 1.304337, 1.78032G,
3 7 1.741337, !.333091, 1.610339, 1.512334, 1.373433, 1.186577,

.133339, .331307, .490722, .41293, .333739, .326538,
23 .2323 .235 .170024; .034!,'1, .000000, 1.8131G0,

3 '3 1.2033t3, 1.730731, 1.7.134, 1.337503, 1.S12441. 1.51G513,
3 5 1.333773, 1.123343) .377400, .220353, .324343, .2'3346,
3 ' .231313, .223307, .IE3371, .137254. .12352, .070127
3 '3 .... 10. 131.39, 1.315333, 1.730323, 1.743573, !.63!69.
3 ' 1.!'.310, 1.5224-3 .. 133 , 1.21S337, 330704, .312526,

•1-30, . ....... 133. 1!35, .104333, .090949,
3 1 .m;3, .11723, .09003, 1.313440, 1.3043354 1.780815,

3 1. 1, 1. S3.73,1 3 .5 )373, 1 400121. 1.28576G,
3 3.. 1 3 59, .9!233, -.014S29, -.008469,
3 i'13 , - . -.) ]12, .0 003', . 0000001

3 1)T.) T '' 1 t. 77 , ... 77S 5, 1.7'3071, 1 7!1SS4, !.67C 909 ,7 '31 !7-31, ! .5 ' 3 1.3 . 30 1 . 3 450,
I n. . 7-73, _43, 133

5,: 3 ";3 ? I3 11i,3 1.7 *C3 , I 3 5 4 !.q 316.

4 ' 4 1 . , 17 , . ,. 5 1 74.
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3 $ 1.51G723, 1.449031, 1.374731. 1.292213, 1.200547, 1.098586,
3 $ .93437, .6579?21, .717150, .591489, .390482, .203402,
3 5 .000000, 1.773233, 1.767143, 1.747937, 1.718099, i.678521,
3 5 1.630010, 1.57497, 1.5!2307. 1.443801v 1.393868. 1.285571,
3 $ 1.193Si, 1.091303, .973354, .352395, .712594, .558024,
3 $ .333103, .202222, .000000, 1.773231, 1.767370. 1.747912,
3 5 1.7176s6, 1.677386, 1.G27517, 1.571193, 1.507284, 1.43G4589
3 5 1.360433, 1.276110, 1.183734, 1.032343, .969388, .844534,
3 $ .705117, .55305S, .384798, .200586, .000000/
2c
3 DATA T382/ 1.773228, 1.76S756, 1.747495, 1.716588, 1.675129,
3 5 1.624252, 1.565484, 1.499506, 1.426968, 1.348532, 1.263272,
3 5 1.170505, 1.0S9087 .957311, .833839, .697242, .546404,
3 $ .380355, .1983879 .000000v 1.773224. 1.767309, 1.747449,
3 S 1.716115, 1.673707, 1.620573, 1.56008G, 1.491212, 1.415361,
3 $ 1.335315, 1.247932, 1.154145, 1.053206, .942199, .820437,
3 $ .683148, .537935, .374496, .195468, .000000, 1.773219
3 $ 1.767121, 1.747116, 1.715063, i.671236, 1.616250, 1.552832,
3 S 1.430704o 1.401589, 1.318255, 1.228761, 1.133893t 1.033017,
3 5 .923331, .803746, .672297, .527379, .367490, .1920059
3 $ .000000, 1.773214, 1.766549, 1.746629, 1.713688, 1.668283,
3 5 1.611431. 1.544289, 1.4S3434, 1.385S73, 1.297847, 1.205703,
3 $ 1.109405, 1.008261, .900242, .783280, .655274, .514409,
3 5 .353974, .187305, .000000, 1.773207, 1.767280, 1.746580,
3 5 1.713103, 1•6.6456, 1.60S479, 1.53S763, 1.456217, 1.367702,
3 $ 1.276349, 1.179610, 1.080647, .979657, .872679, .758467,
3 $ .634579, .493665, .347834, .182253, .000000/
3C
3 DATA T3B3/ 1.773200P 1.766814, 1.746110, 1.711710, 1.663318,
3 5 1.601104, 1.527036, 1.441591, 1.347707, 1.249655, 1.148220,
3 S 1.046286, .944397, .839293, .728751, .609787, .47S649,
3 $ .33545S, .176127, .000000, 1.773191, 1.76660, 1.7457491
3 $ 1.710522, 1.650490, 1.595S83, 1.517432, 1.42S453, 1.325900,
3 $ 1.220417, 1.112360, 1.005002, .902860, .799418, 692918,
3 5 .579313, .456730, .320019, .I6846S, .000000, 1.773182,
3 S 1.767118, 1.745610, 1.709769, 1.658354, 1.590402, 1.508589,
3 $ 1.411412, 1.302522, 1.139105, 1.071797, .958990, .854169.
3 S .751949, .649863, .543716, .429216, .300895, .158910,
3 $ .000000, 1.773172, 1.766514, 1.745120, 1.7083S9, I.655252,
3 $ 1.535137, 1.498306, 1.394904, 1.278019, 1.152286, 1.024370,
3 $ .903245, .794602, .694548, .598701, .500914, .396192,
3 S .279503, .148374, .090000, 1.773160, 1.766886, 1.744994,
3 S 1.707694, 1.653350, 1.580377, 1.48a936, 1.379974t 1.253020,
3 5 1.115450, .971930, .833405, .7254S2, .626408, .536576,
3 $ .443730, .356518, .25!69, .134418v .000000/
3C
3 DATA T334/ 1.773148, 1.7S88G, 1.744770, 1.706891, 1.651350,
3 5 i.57S031, 1.481777, 1.335440, 1.228351, 1.075319, .912514,
3 $ .761311, .640630, .543393# .4S2778, .387042, .308008,
3 5 .2195479 .118413, .000000, 1.773135, 1.766232, 1.744374,
3 $ 1.705331, 1.649078, 1.5?2301, 1.473305, 1.351768, 1.205234,
3 5 1.0332331 .84739, GS3OS9v .534340, .443791, .375286,
3 $ .313837, .25?003, .132072, .083397, .000000, 1.773122,
3 $ 1.7GS934, 1.744458, 1.705732# 1.643443, I.569546, 1.465025,
3 5 1.341577, 1.135259, .937433, .777334, .553751, .410830,
3 5 .323713P .2$9571, .225297, .183201, .132078, .074306,
3 : .000000, 1.773107o 1.7GS'42, 1.744230, 1.705180, 1.647300,
3 $ 1.567542, 1.464623, 1.333501, 1.169114, .35945, .712731,
3 $ .415353, .2354SS, .178328, .14330, .122731, .100598,
3 $ .074529, .044213, .000000, 1.77303S, 1.765130, 1.744056,
3 5 1.704G712 1.643615, 1.5SS430, 1.46352, 1.330633, 1.155519,
3 5 .950330, .6G54, .21493, -.017429, .020759, .009179.
3 S -.00G93. .002369, .000223, -.000042, .000000/
3C
3 DATA T431/ 2.170321, 2.163937, 2.14335S, 2.110933, 2.065997
3 5 2.009433, 1.941830, 1.363493, 1.774342, 1.975014, 1.564610
3 S 1.442331, 1.309491, 1.1S3335, 1.04949 .332396, .646464,
3 5 .445300, .230392, .000000, 2.170321, 2.164943, 2.144179,
3 2.11149?, 2.063755, 2.009423, 1.94239# 1.333750, 1.77408G,
3 5 i.675 2=! 1.534293, 1.442411, 1.30329, _.163!33 1.004G66,
3 0 .K39233, G43073, .4457S3, .230402, .000000, 2.170820,
3 5 2.134315, 2.143333, 2.111047, 2.065933, 2.003905 1.941145.
3 5 1.32233, 77233 1.372331, 1.53037, 1.440076, 1.30G720,
3 $.60372., .330322. S44?SS, .444734, .22S370,
3 5 .000000. 2.17039, 2.13453, 2.143S3, 2.111020, 2.065810,
3 2.0032?21, 1.940131, 1.350721, 1.770317, 1.G70237, 1.553742,
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3 $ 1.436419, 1.303074, 1.157231, .999171, .827838, .642567,
3 $ .443231, .229120, .000000, 2.170820, 2.164825, 2.144011,
3 $ 2.110983, 2.065571, 2.007289, 1.938823, 1.858512, 1.767043,
3 $ 1.666425. 1.554060, 1.431208, 1.297840, 1.151993, .994439,
3 $ .823833, .639381, .441110, .228067, .000000/
3C
3 DATA T4B2/ 2.170819, 2.164098, 2.143687, 2.110309, 2.064295,
3 $ 2.005964, 1.936141, 1.854948, 1.762840, 1.660457, 1.547481,
3 $ 1.424094, 1.290127, 1.144794, .987705, .818033, .635024,
3 $ .438071, .226540, .000000, 2.170818, 2.164806, 2.143849,
3 $ 2.110422, 2.064206, 2.004627, 1.934402, 1.851812, 1.757772,
3 $ 1.654704, 1.540039, 1.415545, 1.281500, 1.135869, .979508,
3 $ .811029, .629400, .434190, .224595, .000000, 2.170817,
3 $ 2.164608, 2.143686, 2.109368, 2.063200, 2.002971, 1.931453,
3 $ 1.847434, 1.751836, 1.646789, 1.530574, 1.404844, 1.270023,
3 $ 1.124503, .968880, .801829, .622193, .429281, .222137,
3 $ .000000, 2.170816, 2.163945, 2.143354, 2.109216, 2.061702,
3 $ 2.001097, 1.927777, 1.842216, 1.745099, 1.637202, 1.519244,
3 $ 1.391932, 1.255739, 1.110388, .955489, .790119, .613047,
3 $ .423046, .219010, .000000, 2.170815o 2.164878, 2.143572,
3 $ 2.109384. 2.061619, 1.999350, 1.925450, 1.837810, 1.737671,
3 $ 1.628260, 1.507046, 1.377197, 1.240026, 1.093524, .939374,
3 $ .775977, .601606, .414888, .214879, .000000/
3C
3 DATA T4B3/ 2.170814, 2.164347, 2.143280, 2.108681, 2.060168,
3 $ 1.997326, 1.921510, 1.831946, 1.729613# 1.616503, 1.492337,
3 $ 1.359565# 1.219798, 1.072601, .919024, .757839, .587115,
3 S .405026, .209919, .000000, 2.170812, 2.164198, 2.143122,
3 $ 2.108206, 2.059072, 1.995349, 1.917902, 1.826204, 1.721113,
3 $ 1.604316, 1.4761S29 1.339462, 1.196371, 1.047303, .893927,
3 $ .735197, .568763, .392173, .203410, .000000, 2.170811,
3 S 2.164797, 2.143227, 2.108187, 2.058696, 1.993526, 1.915086,
3 $ 1.821011, 1.712356, 1.592315, 1.458899, 1.316856, 1.169561,
3 $ 1.016823, .863034, .706960, .545518, .375474, .194900,
3 $ .000000, 2.170809, 2.164094, 2.1428889 2.107423, 2.057178,
3 $ 1.991610, 1.911075, 1.814909, 1.703567, 1.578141, 1.439553,
3 $ 1.291027, 1.136420, .979244, .823818, .670430, .515493,
3 $ .354935, .184513, .000000, 2.170807, 2.164585, 2.142972,
3 $ 2.1073939 2.056834, 1.9900229 1.908513, 1.810066, 1.695079,
3 $ 1.565655, 1.420163, 1.263374, 1.100098, .934038, .775150v
3 $ .624343, .476731, .326596, .170005, .000000/
3C
3 DATA T4B4/ 2.170805, 2.164616, 2.142908, 2.107137, 2.056178,
3 $ 1.988573, 1.905844, 1.805380, 1.687198, 1.553012, 1.400355,
3 $ 1.233503, 1.057230, .878645, .712617, .563897, .426092,
3 $ .290954, .151878, .000000, 2.170804p 2.163904, 2.142599,
3 $ 2.106497t 2.054970, 1.987269, 1.902875, 1.800825p 1.680286,
3 $ 1.5405379 1.381154, 1.202803, 1.008545, .811488, .629457,
3 $ .482260, .359282, .245319, .128858, .000000, 2.170802,
3 $ 2.164764, 2.142853, 2.106823, 2.055320, 1.986490, 1.901954,
3 $ 1.798338, 1.674820, 1.532175, 1.365132, 1.175784, .959747,
3 $ .729965, .526280, .377719, .269795, .181745, .096658,
3 $ .0000009 2.170800, 2.164388, 2.142693, 2.106501, 2.054723,
3 $ 1.985861, 1.900494, 1.796024, 1.671037, 1.524901, 1.352314,
3 $ 1.151884, .913571, .639924, .368356, .220849, .155262,
3 $ .105409, .057354. .000000, 2.170798, 2.163829, 2.142488,
3 $ 2.106133, 2.054137, 1.985547, 1.899508, 1.794943, 1.668884,
3 $ 1.521450, 1.346740, 1.128583, .897988, .572877, .099774,
3 $ -.018436, .031183, .0024769 -.000457, .000000/
3C
3C INTERPOLATE NUMERICAL SOLUTION BY OUADRATICS
3C
3 CALL QUADRD(X,Y,TABLEGRID,GRIDNGRIDNGRID,NGRDD,NGRDD,DERUSL)
3C
3 TRUE = DERUSL(6)
3C
3 RETURN
3 END
3 FUNCTION D(X)
3 D=0.
3 IF (X .NE. 0.) D=I./X
3 RETURN
3 END
3 FUNCTION C(X)
3 C=0.
3 IF (X .NE. 0.) C=1./X**2
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3 $-5.359355,-5.538342,-S.G301,-S.757983,-5.783297,-S.750050,
3 $-5.652781.-5.494061,-5.285534,-5.02G931.-4.735006'
3C
3 DATA T182',-3.319538 -:3.557704, -3.814992. -4.087607.-4.3711369
3 S-.92-.522-.!13-.817-.750-.826
3 $-6.343983,-6.134305,- 6.16835.-6.13C549,-E.0296.87,-5.86.5297,
3 $-5.642867,-5.371350,-5.06-473',-3.536238,-3.786231,-4.056465
3 S-4.343003,-4.641409. -4.94522G. -5.247200, -5.539237.-5.811945,
3 -. 599-.6-4-G1G6-65584-.579-.I87
3 S-6.415240,-G.2421U3;,-G.iD12213,-5.725112,-S.399797,-3.744091,
3 s-41.005609,-4.288-1'57-4.528998.-4.901821,-5.221142,-5.539232
3 $-5.8475G8.-6.13G68.-G.395407.-6.613634,-G.781725,-6.89001GI
3 $-6.929951,-6.899629,-3.733e23.] -G.614476,-6.373268,-6.072755,
3 $-5.731579.-3.936482.-4.203' 48,-4.503405,-4.816681,-5.14392G,
3 S-5.478153,-S.811935,-6.136262,-6.440792,-6.714804,-6.947114,
3 S-7.126991.-7.2439'6,-7.290679.-7.261707,-7.153986,-6.970878,
3 $-6.717139,-6.404841,-C.'049837,-4.106496,-4.388633,-4.693715,
3 $-5.018842,-5.3591s1,-5.7'OY>1.l-6.055849,-6.395290,-G.714795,
3 $-7,004259,.7.249351,-7.44190-4,-7.569564,-7.621950,-7.597948,
3 S-7.489689S.-7.2997'51.-7.04137-5,-6.7'15955,-6.343822/
3C
3 DATA T183/-4.247239.-4.537l'66,-4.851413,-5.186694,-5.538230,
3 $-5.898537.-6.260363.-6.613568.-6.94?099--7.249844,-7.508522.
3 $-7.711945,-7.848491,-7.908426,-7.813?,-7.779087,-7.587039
3 $-7.319362. -6.984879, -6.601692. -4.352339,-4.648452,-4.969551,
3 S-5.312337. -5.673655.-G.043918, -6.416831,-G.781617,-?.126969,
3 $-7.46±133-7.7ll902.-7.925710,-8.071085,-8.137910,-8.l20494,
3 S-8.013640.-7.8200499-7.5470039-7.204432,-6.811596,-4.415631p
3 $-4.716214.-5.041344,-5.390302,-5.?57608,-6.134592,-6.5162339
3 $-6.889737.-7.243942,--7.SG9313,-7.8483?0,-8.0?1077,-8.225159,
3 $-8.297419.-8.285615.-8.18096G.-7.985598,-7.712056,-?.363217,
3 $-6.961731. -4.433248.-4.?34133.-5.0616809-5.412922.-5.783169,
3 $-6.164781.-6.550599.-G.929851,-?.290843,-7.621865,-7.908378
3 $-8.137895,-8.297412,-8.37G323.-8.367G28,-8.265814,-8.0732889
3 S-7.?96413,-?.44S483,-7.043072,-4.402068,-4.702805,-5.028218
3 $-5.379106.-5.749601,-G.130437,-6.518531,-6.899265,-7.2G1659,
3 $-7.597524.-7.888929.-8.120401,-8.28S385,-8.3G7567.-8.363758,
3 $-8.265613,-8.074885,-7.8011179-7.451618,-7.04?5G0/
3C
3 DATA T184/-4.321397,-4.6179109-4.938938,-5.285676o-5.652307,
3 S-G.029568.-6.414758,-G.793152.-7.153933.-7.489248-7.78864
3 -. 357-.819-.645-.562-I751-9816
3 Z-7.716002,-7.37082Go-6.970863, -4.193810,-4.481816.-4.796561,
3 $-5.13536-5.493972,-5.865238,-6.2420779-6.614398.-6.970830,
3 $--7.299675,-7.586987,-7.820012,-7.985555,-8.0732G6,-8.074875,
3 $-7.985171.-7.80G041.-7.541693,-7.205032,-6.814478.-4.022G10.
3 $-4.303958.-4.60G903,-4.936086,-5.2848539-5.642?13,-G.011492,
3 $-6.3?2695. -6.717078, -7. 041131,-7.319499,-7.546800,-7.711523,
3 $-7.7gG268,-7.800902,-7.715782,-7.541672,-7.287505-6.960953,
3 $-6.531414,-3.315?41, -4.084604,-4.3?6035.-4.691890. -5.026501,
3 $-5.371237.-5.724G59,-G.072391,-6.404786,-6.715491.-G.98464,
3 $-?.204297,-7.392887,-7.44G38?,-7.451482,-7.370689,-7.205016,
3 $-6.990951,-G.647753,-6.283551,-3.583633,-3.837966,-4.116637,
3 S-4.416831.-4.734953,-5.06474G,-5.399747,-5.731531,-6.049792,
3 5-6.343780. -G.601654,-G.811564,-6.961704,-7.043052,-7.04?545,
3 $-6.970853,-6.814473. 6.581412,-6.283551,-5.937218/
3C
3 DATA T231-/ . 478933. .443750o .413085, .3720159 .325851,
3 $ .275473. .221334, .163543, .111361. .058370. .009911,
3 3 -. 031G30. -. 034102, -.085586. -.094622, -.090432, -.073359.
3 S -. 043993. -. 900425. .043098, .448750. .417191, .379138,
3 $ .333-723. .286311, .233106, .176590, .117718, .058754,
3 $ .002333- -.0433D7. -.03"287, -.127655, -.150734, -.160524,
3 S -. 133I13 -.138052. -. 107~9 -.065052. -.014599, .413085,
3 $ .379133. .338633. .292-047. .239587, .182074v .1210519
3 $ .0577G4, -.0053307, -.086099. -.121836, -.169745, -.207118,
3 $ -.232144. -.242393, -.238474. -.219272, -.18G125. -.141026.
3 $ -.037125. .372.JIS, .335722, .292045. .241840. .185165.
3 S .122377, .053352. -.012216. -.081321. -.147148, -.208247.
3 $ -.283341. -.301842, -.329721, -.341994, -.3376829 -.317244,
3 3 -.231823. -.233030. -.174720. .325853. .286905, .239585,
3 S .1851G5. .123330. .055251. -.0167549 -.092230v -.16823G,
3 $ -.24043?, -.307984. -.36G265. -.411801o -.443187o -.4574419
3 $ -.453449, -.431711, -.393647, -.3' 0704, -.277178/
3C
3 DATA T2B2/ .275481. .233107t .182076, .1226789 .0552529
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3 5 -.019057, -.093575, -.131433, -.264749, -.345255, -.419762,
3 5 -.4344749 -.53573S, -.570941, -.587490, -.584053% -.5610489
3 S -. 519413, -.4S2044, -.393094, .221888, .173539, .121053,
3 $ .058859, -.0167459 -.093573, -. 15203, -.2765S9, -.369096,
3 $ -.457380, -.540624, -.G!3044, -.6?0245, -.710844, -.730248,
3 $ -.727640, -.703371, -.65914S, -.596471, -.5203331 .166548,
3 $ .117719, .057?76, -.012209, -.032221v -.181430, -.276567,
3 5 -. 379376, -.478304, -.576497, -.668670, -.749294, -.813604,
3 0 -.8539234, -.882231, -.830751, -.855335, -.807546, -.739671,
3 $ -.657432, .111367, .058760, -.005501, -.031314, -.168230,
3 5 -.2S4744, -.369092, -.478602, -.589538, -.G93110. -.799441,
3 $ -.833S75, -.930843,-1.012034,-1.033936,-1.038581,-1.012203,
3 S -.9S04G2, -.887457, -.793765# .058377, .002879, -.066084,
3 $ -.14711G, -.240422, -.345242, -.457338, -.576464, -.698107,
3 $ -.315491, -.927263,-1.025831,-1.105371,-1.163352,-1.194275,
3 $-1.195935,-1.168305,-1.114903,-1.033203, -.940054/
3C
3 DATA T233/ .009920, -.048889, -.121823, -.203226 -.307957,
3 $ -.419750, -.54058, -.663649, -.793436, -.9272G0,-1.048289,
3 5-1.155702,-1.243353,-1.30728a,-1.342371,-1.345930,-1.318398,
3 $-1.231056,-1.177G32,-1.075312, -.031679, -.093256, -. 169727,
3 $ -.290310, -.333224, -.484457, -.B!3001, -.749258. -.888666,
3 5-1.025323,-i.155937,-1.271499,-1.366755,-1.436631,-1.475942,
3 5-1.481GS1,-1.453930,-1.394011,-1.30$258,-.193151, -.064089,
3 S -.127535, -.207084, -.301774, -.411703, -.535708, -.G70135.
3 $ -.813515, -.960335,-1.105231,-1.243309,-1.369751,-1.468469,
3 $-1.544190,-1.587655,-1.595538,-1.567967,-1.506864,-1.415280,
3 $-1.301839, -.085572, -.150704, -.232123, -.329G91, -.443149,
3 0 -.570920, -.710603, -.859249,-1.012019,-1.163319,-1.307269,
3 $-1.43G825,-1.544137,-I.624282,-l.G71116,-1.681080,-I.G54075,
3 $-1.531147,-1.437287,-1.380816, -.094606, -.160425, -.242852,
3 $ -.341905, -.457313, -.587453, -.730096, -.832109,-1.038616,
3 $-1.194117,-1.342292,-1.475904,-1.587562,-1.671092,-1.720865,
3 $-I.732707,-1.703363,-1.643403,-1.548036,-1.428969/
3C
3 DATA T234/ -.090415, -.153059, -.238425, -.337588, -.453314,
3 $ -.584014, -.727479, -.880622,-1.038559,-1.195767,-1.345895,
3 $-1.4816!8,-1.585438,-1.681051,-1.732704,-1.746057,-1.720747,
3 S-i.G53304,-1.52361,-1.443236, -.073341, -.138027, -.219250,
3 $ -.317213, -.431631, -.5S1025, -.703338, -.855305,-1.012183,
3 $-i.168773,-1.318375,-1.453913,-.5S7948,-.$54065,-I.706357,
3 9-1.720745,-1.69789,-I.G35080,-1.541073,-1.422911, -.043975,
3 $ -.107112, -.18S057, -.281689, -.3334489 -.519368 -.G58904,
3 S -.807352t, -.930437,-1.114624,-1.280919,-1.3932.-1.506649.
3 $-1.591087,-i.G43312,-1.658212,-1.635070,-1.575540,-1.483884,
3 5-1.38323, -.004278, -.064950, -.140978, -.232392, -.340577,
3 $ -.432005, -.593317, -.733546, -.887434,-1.03S027,-1.177542,
3 S-1.30S202,-1.41514S,-1.49724S,-1.547978,-1.532303,-1.541071,
3 $-1.483333,-1.335738,-1.284420, .043116, -.014581, -.087106,
3 $ -.174700, -.277158, -.393073, -.520818, -.$57461, -.798745,
3 S -.940035,-1.075294,-1.I83133,-1.30185G,-1.330S0,-1.428962,
3 0-1.443231,-1.422903,-1.3$8325,-1.284419,-1.178408/
3C
3 DATA T331/ .123993, .0?5205, .017325, -.039118, -.080112,
3 S -.097453, -.079531, -.024218, .080504, .162310, .261036,
3 $ .332C32, .359335, .342591, .287119, .212623, .143734,
3 $ .103549, .100115, .13024S, .075205, .0203739 -.042050
3 0 -.101832, -. 147439, -.167279, -.149574, -.091633, -.002502,
3 $ .103918, .203778, .230741, .305883, .233781, .221692,
3 5 .140192, .0'5282, .022S50, .020287, .053445, .017325,
3 $ -.042050, -.110341, -.179734, -.228232, -.251777, -.234698,
3 $ -.174545, -.031441, .029325, .134458. .205931. .223217,
3 $ .183114, .113010, .013383, -.0o4313, -.109534, -.109196,
3 $ -.070020, -.033116, -.101331, -.176773, -.250301, -.308100,
3 5 -.3391227 -.319333, -.253733, -.159235, -.044530, .060156,
3 $ .125920, .130340, .077332, -.0170S4, -.127447, -.221919,
3 5 -.233508, -.233312, -.21GS1O, -.080103, -.147420, -.228263.
3 S -.3080393, -.371130, -.402143, -.334534, -.317027, -.213899
3 5 -.0S5313, .007775, .O4722, .0531930, -.023335, -. 138376,
3 -.2353!7, -.339370 -.415233, -.403400, -.34333S/

3 3T;] T37?/ -.037453, -.137237, -.2517S3, -.333117, -.402140,
3 -. 432433, -.410533, -. 335333, -.224330, -. 101519, -.000451,

.045313, .012373, -.033523, -.219719, -.357G339 -.46189,3
* -. 5017'4, -.430710, -.413235, -.073575 -. 1434169 -.234633,

- 31%5''_ -.CS4472, -.410570, -. .3, -.255745, -.174111,

-4 - . . .. . . . '-' - . . . . . . . . . . i llI IIII3



3 0 -.04S230, .053343, .039537, .040849, -.074972, -.2218069
3 $ -.359340, -.455223, -.432402, -.447939, -.331213, -.024211,
3 S -.091514, -. 174497, -.25S73, -.31337, -.335648, -.295742,
3 0 -.197403, -.035352, •0S7300, .163109, .187597, .122775,
3 S -.004351, -. 150943, -.272313, -.341G4G, -.340935, -.288626,
3 0 -.220243, .030503, -.002494, -.031435, -.159287, -.213890,
3 $ -.224373, -. 17410S, -.035350, .073450, .206813, .283471,
3 0 .30!133, .219434, .083174, -.0487219 -.136533, -.160111,
3 $ -.115001, -.033935, .032232, .1628119 .104116, .029897,
3 5 -.044440, -.055479, -.101490, -.046247, .067286, .206815,
3 0 .331725, .400547, .383739, .283505, .145475, .028720,
3 0 -.009277, .033593, .130024, .248837, .327546/
3C
3 DATA T333/ .261032, .20637. .134488, .060196, .007841,
3 $ -.000435, .053339, .163107, .293475, .400549, .443089,
3 S .397749, .39392, .120930, .028570, .046584, .161454,
3 S .333233, .493164, .581070, .332953, .280758, .205994,
3 0 .125913, .04725, .045324, .089512, .187555, .301687,
3 0 .38745, .397723, .315747, .153868, -.011971, -.090161,
3 0 -.024023, .153S54, .401339, .614031, .713694, .359952,
3 0 .305744, .223233, .130337, .051993, .012984, .040670,
3 $ .122333, .219465, .236367, .269328, .153868, -.041887,
3 5 -.237410. -.321575, -.230112, .000162, .291386, .551835,
3 0 .675303, .342575, .283785, .189109, .077326, -.023385
3 0 -.0335. -.075012, -.004580, .08S177, .145441, .120914,
3 0 -.011972, -.237410, -.453370, -.561218, -.473735, -.231550,
3 0 .024315, .37935S, .515872, .287103, .221900, .113007,
3 0 -.017075, -.133334, -.219716, -.221952, -.151058, -.048722,
3 $ .023S94, .023553, -.090070, -.321295, -.561147, -.693219,
3 0 -.G41933, -.432564, -.115902, .167791, .309678/
3C
3 DATA T334/ .212612, .140202, .018682, -.127456, -.265623,
3 S -.357G32, -.353394, -.272436, -.13'537, -.009309, .046566,
3 S -.023335, -.229317, -.473657, -.641928, -.650813, -.507641,
3 $ -.24445S, .003317, .145796, .143724, .065254, -.064623,
3 $ -.221921, -.339337, -.461891, -.455236, -.341655, -.160116,
3 S .0335383, .131442, .158656, .000188, -.231535, -.432552,
3 $ -.507633, -.443508, -.257927, -.054149, .068162, .103541,
3 $ .023033, -.109489, -.268428, -.415111, -.501757, -.482510,
3 0 -.341024, -.115011, .129941, .333186, .401493, .291788,
3 0 .094423, -.115633, -.244178, -.257895, -.136802, .005410,
3 $ .097410, .100109, .020336, -.109138, -.263262, -.403320,
3 $ -.430391, -.443032, -.283381, -.036947, .248778, .496127,
3 0 .614100, .552076, .379730, .lS79S2, .008997, -.054118,
3 0 .005418, .104S93, .179123v .130242, .053441, -.070020,
3 S -.216303, -.343329, -.419277, -.381208t -.220246, .032221v
3 0 .327529, .531051, .713S81, .6753039 .515886, .3097019
3 0 .145320, .0S3182, .097421, .179127, .247236/
3C
3C INTERPOLATZ HONLINEAR SOLUTION BY OUADRATICS
3C
3 CALL OUAD9D(XY, TA LEGIDGRIDGRID,MGRID,NGRDD,NCRDDDERUSL)
3C
3 TP: = D2R'SLS)
3C

3 71TU?;t
3 Slio
3 FUI;CTIll IHDZE-7U1,XY)
-C
3 r, " L D')3SL(6), GID(9), TAB(9,9)
3 E'TA Hg N7, H3PDD, 0719 /9, 9, 0., 0.125, 0.250,
3 00.375, 0.500, 0.235, 0.750, 0.375, 1.00/IC
2c ,P,,.. SOLUTIOrI 07 NONLINEAR PROBLEM FOR NONLINEAR

3C T 0I

3 DATn T^3/ -.5-49_0,-1.033350,-1.342400,-1.591250,-1.813110,
3 - .3710,-2.0114-,-1.975430,-1.731410,-1.089850,-1.362380,

3 -. S''720,-.33370,-2.33220,-2.37730,-2.458420,-2.382970,

...377-.. ,_ ,-3.$31430,-3.4520,-1.93330,-2.377650,
3 ...... , 0 . ......-3.732740, -4 023730,-4.29330,-4.239560,
3 ,-337 ,0-2.0 100 0-2.43:3,-2.233540,-3.420310,-3.897240,

134A



3~ -L7 31370.--2. -21-2.3'37490,-3. 001330, -3.454290,

THi l'P3L1)'E NONLINEfl3 SOLUTION 3M 12jUDATICS

3 2 3 = ___

3 IN2
3 FUNCTIOH R,(X.Y)
3 [2 = 1.'(1. +0*JE,,)

3 ENo
3 FUNCTION R1CX,N')

3 RE-_T URN-,I
3 :rN
3 FUNCTION [22(,7)

3 RE.TU:RN
3 END

'EOR

-. 2000021002000
1 TWO DTIENSIONS 5 CONSTANT COEFFICIENTS
1 U1,15 + UVYS - (0)u5J= F(X.7)
2 IJIRICH'__T
2 X=0. , U=TRUECX,Y)
2 X=1. , U=TRUE"(X,Y)

2 Y7=0. , U=TRUE-(X,Y)
2 71I. , U=TRUC(X.7)
3 FUNCTION TRUE(XY)
3 TRUE =CDS(&3*7)+SII1(&2*(X-7))
3 RETURN
3 ENiD
3 FUNCTION FCXoY)
3 3'17 = RD-1CX-Y)
3 32 = (&3fl*(&3)
3 =' ThnDSIN1(BxrlY)
3 U =CO&&13*fl)+3fI(BTmy)
3 U?? = B2*U
3 F = 'Y3 + IV7Y - L)
3 P li
3 Z H

- - - - - -- - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-- 2000000002900

1 (1--XX)UNZ (1.~-fC7)~2)7Y$+ (2.-xX)UX$ +

'3 T'?-TCJ:T T

T 0 U ( 7

- 1 I Il'y



3 FUN'CTI0N flC7I

3 ENO
3 0L2T0 WU.
3 n:
3 '., 2 3.

*3 (,H = **
*3 C[8 = 3.d4<**2 -4.*X*AOY + AOY**2

3 crxx . *: - 4.*A07
3 GNY 2.*X*rnOY-X )*A1Y

*3 0GtVY= 2. *;X7,11Y**'2 + 2.*X*CA0Y-X)*A2Y
*3 GD = flY-:3

3 CDY = 3. A0Y**2*A1Y
3 0077Y= 3.*(2.*-.qO'flj7**2 + ROV**x2*A2Y)

*3 C = 2.235:01/CD
3 CX = 2.25 SNX/CD
3 CXX = 2.:23*NCHX'D
3 1'' = 2.23(D-,5NY-CN*CDY)/OD**2
3 077 =2.23 C( CCD;,Ch7Vl-CN*C D77 )/ ,CD*2
3 $ + 2. *(CNzCDY-CD*CNV)*CDV/CD**3)
3 N) =3 1. + (3.*7-X11-4.)**2
3 HD" - -2.* (3. *V-XN-4.
3 ;IDX.X=," 2.
3 H-1WD= 1S.*(3.*Y-X-4.)

I 1[DY7= 12.
3 H 1 1. /-D
3 HX =-HDX)",/fl**2
3 1X = X -,", +2.*-DX1'*HDXHD)/CHD*HD)
3 HY = :I'':D *
3 1177 =C-HDV)Y +.2.*HDY*HDY/HD)/(HD*HD)

*3 T =0.
3 T, 0.
3 TX = 0.
3 TY 0.
3 TVV = 0.
3 S = rAqXlC(0. ,X-AOY)
3 IF (S .LT. .02) GO TO 10
3 R? ANXIc0.,c(3. -;xAOV)**3)
3 T =1.0
3 IF (R .E0. 0.0) CO TO 10

*3 S2 =S9*S
3 S3 =50*9--
3 91,= 1.
3 SX = 0.
3 SY -fl17
3 977 =n~

*3 RX -.".X/O)*/O

3 R.'.1 =G.*(3.-"VA07e)GI0Y*2
3 27 3.-,- (3.-1r0B:2XSVAV*

3 277 = .::C3,-710VYoC qS1V40'02)**2+
3 95 /
3 OX=2',
3 OY = C2-3'e S

3 077, (:7-;3')S - 2.*CR1SY-S*R),,SVS3
3 T = E:2(-3)

*3 TX -0 4:T

3 T0 - C'U Ti

*3 UJ: SI T :,TX + HX
3 ' CClT)-2.":C1:T 1 -C*TXX + HXX

J3 j' (*i T" + HY
3 'B 1'-'C T , - .:T - C*TVV + -IYY

2 1'1 (I '> Ut:
733 iy:j'

F!''3'''7?'F
'---U7-

3 ~ ~~~ 213+3-F4



3 FUNCTION CDXU(X)
3 CDXU = 2.*X
3 RETURN
3 END
3 FUNCTION CDYU(Y)
3 CDYU = IG.*Y*A(Y)
3 RETURN
3 END

'EOR

* MACRO 55 *

2022021200220
I TWO DIMENSIONS $ CONSTANT COEFFICIENTS S HOMOGENEOUS
1. POISSON $ LAPLACE
1 UXX$ + UYY$ = 0.
2 MIXED
2 X=O. , UX = 0.
2 X=G. , U = F(Y)
2 Y=O. , MIXED = (A(X))U + (B(X))UY = G(X)
2 Y=1. , MIXED = (C(X))U + (D(X))UY = H(X)
3 FUNCTION TRUE(X,Y)
3C3C ******************************************************

3C *
3C * MACRO 55 PARAMETERS *
3C * *30 *******************************************e***********
3C *

3C * A I B I C I D *3C 0. . I -. .I -. .I . .. *

3C 1 I 3 I 1 I I *
3C * I I I *
3C * 3 I 2 I I 2 *
3C I I I *
3C * 1 I 3 I 2 I 3 *
3C * I I I *
3C G S I 2 I 2 I 4 *
3C * *
30
3C
3 REAL DERUSL(6), TABLE(20,20), GRIDX(20). GRIDY(20),
3 $ TIBI(IOO), TIB2(100), TIB3(100). T1B4(100).
3 $ T2BI(100), T232(100), T293(100), T234(100),
3 s T3B1(100), T332(100), T333(100)9 T334(100),
3 $ T431(100), T4B2(100), T433(100)9 T4B4(100)
3 EOUIUALENCE (TABLE(1, 1) p T&DBI(1)),
3 $ (TABLE(I, 6) P T&DB2(1)),
3 $ (TABLE(I,11) t T&DB3(1)),
3 $ (TABLE(1,!G) , T&D34(1))
3 DATA NGRID, NGRDD/20, 20'
3 DATA GRIDX/0.0000000, 0.3157895, 0.6315789, 0.9473684,
3 !1.2331579, 1.5789474t 1.8947339, 2.2105283, 2.5293153,
3 32.3421053 3.1578947, 3.4733842, 3.7834737t 4.1052632,
3 34.4210523, 4.7338421, 5.0528318, 5.3S84211, 5.6842105,
3 S3.00000/
3 DATA GRIDY/0.0000000, 0.0523319, 0.1052332, 0.1578947,
3 50.21052'3, 0.2331579, 0.3157895, 0.3394211, 0.4210523,
3 30.4733342, 0.5233153, 0.5789474, 0.6315739, 0.6942105,
3 30.7333421, 0.7894737, 0.8421053, 0.8947333, 0.9473884,
3 $1.0000000/
3c
3C APPROXIMATE SOLUTION OF PROBLEM USING
3C P3-C! COLLOCATION (8 "X 8 GRID)
3C
3 DATA T!31/ 1.000000, 1.00SSS7, .321, .420922, .084411,
3 3 .035373, -.003953 -.015701# -.009375, -.002313, .008574,
3 $ .024493, .047173, .031310. .135331, .224512, .3354479
3 $ .5745309, .323183, .193533, .303313, .9010379 .853587,
3 $ .339040, .090743, .037377, .000429, -.012505, -.007912,
3 0 -.001O30. .003143, .024773, .047193, .031G94, .135738,
3 $ .222411, .333273, .337131, .80!S39 .355473, .653182,
3 $ .355271 .773375, .400049, .123393 .043342, .0068,
3 3 -.0-7349, -.003273, -.000533, .003340, .024355, .04G7199
3 3 .'3305, .134750, .217433, .342537, .549524, .702227,

137



3 S .679319, .801162, .300456, .709509, .387042, .1448799
3 .052702, .011473, -.004313p -.004393, .000392, .010016,
3 0 .024734, .04S114, .079303, .132392, .213548, .342696,
3 0 .535'20, .7523393, .931028, .744300, .736089, .643791#
3 2 .333742, .143713, .0SS1S. .014893. -.001739o -.003249,
3 $ .001201s .010233, .0244019 .045225, .078218, .130098p
3 0 .20S415, .339227, .524903, .760932, 1.12088G/
3C
3 DATA T!32/ .691121, .G76536. .585052, .351887# .159677,
3 S .031201, .017742, .000503, -.001946. .001772, .010264
3 0 .023320, .043333, .075389, .126165 .203839, .333255,
3 .5141G9, .773032, 1.279803, .638664, .619692, .531081,
3 S .327503, .154333, .082477, .019806, .002285, -.000822,
3 $ .002375, .010237, .023138, .042455, .073257, .121987v
3 5 .197391, .32434, .504710, .7878549 1.3945119 .583002,
3 5 .533305, .430451, .3050S7, .151547, .063126, .021175,
3 .003332, .000118, .002759, .010037, .022211, .040570,
3 3 07'0n2, .!GSS, .190069, .313769, .492449, .798221,
3 5 1.474 2, .530232, .503554, .432747, .283433, .148548
3 D .32931, .0213S3, .004730, .000874, .002973, 009690,
3 .021030, .033313, .06S273, .110358, .180840, .300630,
3 0 .477234, .301975, 1.525152, .478274, .458862, .388035,
3 0 .23S307, .133431, .060391, .021829, .005311, .001444,
3 0 .003203, .009234, .013371, .03S070, .032150, .104069,
3 0 .171114, .235413, .431522, .798957, 1.548161/
3C
3 DATA T133/ .4272'4, .403292, .344767, .232561, .127787t
3 0 .057588, .0214 3, .005903, .001348, .003221, .008719,
3 0 .013410, .0332-2. .057531, .098368, .159404, .2G8094,
3 $ .439:30, .734433, 1.543305, .377170, .359428, .303185,
3 $ .207574, .11843, .05351, .020433, .005902, .002086,
3 S .003148, .008054 .01821, .030347, .052530t .088189,
3 S .143711, .243916, .413428, .759381, 1.528924 .327949v
3 S .312441, .233089, .180935, .102'26, .048458, .018712,
3 S .005357, .002171, .003015, .007308, .015139, .027323,
3 $ .047192, .079746, .133263, .227699. .384181, .723145,
3 S 1.49323, .2795299 .265585, .223708, .156100, .090615,
3 S .043055, .017082, .005420v .002131, .002752, .006455,
3 $ .013245, .023834, .041451, .070033, .117935P .204819t
3 $ .347194, .672061, 1.44426, .231817, .220165, .185339,
3 $ .129589, .075490, .03G645, .014486, .004591, .001962,
3 $ .002423, .005529, .011323, .020400, .035466, .060449o
3 $ .102122, .180487, .307413, .607928, 1.384541/
3C
3 DATA T134/ .134712, .1753699 .147577, .103505, .060616,
3 S .029954, .011863, .003814, .001697, .002033, .004537
3 S .003230, .016395. .029188, .050189 .084775, .154888,
3 5 .231757, .527022, 1.316522, .138097, .130873, .110217,
3 S .0782779 .043749, .022887, .003412, .003214, .001360,
3 0 .001533, .003485, .007127, .012330, .022632, .039263,
3 5 .035443, .1233"3 .210137, .426129, 1.242253, .091856,
3 0 .37003, .0732C3, .051189, .023749, .015170, .005793,
3 0 .001745, .000943, .001077, .002372, .005048, .008746,
3 .015033 .023531, .04493M, .101410, .155508, .303585,
3 .1s3707, .045335, .04343S, .038535t .025492, .014754,
3 0 .007303, .0023S9, .000843v .000503t .000555, .001222,
3 S 002224; 00433S, .003937, .013440, .02133S, .074371,
3 5 .0S'313, .1=3S43, 1.082479, .000000, .000000. .000000,
3 n .00001!, .050000, .000002, .000005, -.000004, .000052,
3 ! .000003, .000015, .000903, -.000333, .0017139 .008657
3 0 -. 3333, .047770, .042140, -.031332, 1.000000/

3 DA'71 7P3!/ .937037, .037033, .0370429 .037095, .0370039
3 0 .037222, .03745, 0.03333 .041330, .037931, .017225,
3 .01701?, 033075, 037347, .114$S4, .191334, .286786.
3 0 .43011, 707037, .171034, .035093, .035179, .035128,
3 ! 35IC 50 3, .03, . T23 .033414, .038499,
3 0 .19 01'02 "1313, .0"331, .033133, .114094,
3 0 .13931', .3307, . 570, .37 0, 303031, .033143,
3 0 .01,31', . 172 % ., .0'717, .03325 .0335G3
3 0 370033, 0"5'7 ' 2n22, 0313, .020335, .03405,
3 ,?717, 1113, . 2 231 , .470352, .G53094,
3 3-330 0'1M, .0j3!13, .031243, .031292,
3 00373, 07A0 4 , rj -. , .0 ?h17, .00375S, .01M91,
3 .0203 03, . , 37, . 1!, .1' 1firP,
3 0 .4 37 , . ' , ."'17 11',



S 3 - '7-. . .00 5, 1).....I07M3,
-2o :;73:2, il.z33, •: 3, "'<737, .03323, .110377s. : . _ J ;2, . ::32 , . .__23 .25.it)i., .22:;337'0,

.. .... . .... . . . . . . . .0 1333, 027309,
,: L" -I- . .. 1";72 .' f3'l , -7 '1i .0.25331. O.010_51,"0. 1 ''1n 5, 03335, . CO55,

S; . 1 S3, 3. 2 1 , r-'37 .5" .02533m, .025375,
S.31,, 023052, .026150,

2 3. 3 .' I 11, .-' -] .03i730, .103G32,
,3 : 3', .2777-1 1, 3, S5:3; 3 3, 1.195_133, 0233S3,
-' 3 .V']3, r .f~ 3-.3, 0023n, 02353, .023755,

3 :.:-.0 3, .P2155' T "_k S , •0 1 -t7,I 021 .553, .034567,

3 D7; 353, 0933 .132231, .23 53, .421771, G83999.
3 7; -,:G, 02443, .!5, .021,i,53, .021479, .021518,
1 3 . 5 '..5 0 1747, 00.... n. ... .019733, .017377,

[0110, .0323-3, .0505, C2-23 1, .154379, .257231.
3 .1,37 -, .G37215, 1.. 711, .013-3, .019543, 01S524,
3 :. G5 , .930, .'i%37, 01-31, .013331, .019735,

3;3-' .013313, .319332, .031033, .052392, .0133555t
3- 1 .;3 , .242:3i I4-2 Z3. 3 I3311 .3 -. 3-10, 1.323371'

3 " 3 •017513, .017571, .')17333 .017337, .017'28,
3 "S'4, •017313, .) 179, .01735, .03247, .015073.
3 :3 .37i J.: )4,.023301, .11334, .,)22037 ,  .133129, .229423,
3 :3 .:, 3722-07, ..233, .01539, .015311, 015812,
3 . ':1W3,, .015394 .0137'.2, .03"3, .015322, .015S7,

3 3, .013710, .13 3'-733, 02 3 53, .044335, .075104,
3 ' ,E03, .2 1343., .323-1 ~. 3 97' -, 1.310334, .013650,

.in'3.3, .01333, . 1333, 013724, .013753. .013864o
3 :3 M!7P:7, .01 3372, .01P70"7, •31 3., .015231, .0237G5,
3 53.i092, .035,94, .11 3-310, .13330, .23093, .61S998,
3 ; 1.279"13, .011700, .011703, .011710, .011724, .0117509
3 ..011737, .911337, .011912, .01!339, .0103!9 OOSO,
3 1 . 3373, .02022, .035320, .05 334, .100759, .175310,

5 3 A7419, .575327, 1.23723, .093759, .009792, .009790,
'774 .3373, .003325, .032334, .00S321, 00S733,

.0"351, .0133, i.017321, .030237, .051532,

3 [ -30, .1544S4, .:233334, .520373, 1. 133933/

3 D3 ;n) T234/ .007300, .037313, .007303, .007321, .007841,
3 . 3 7,31, .097313, .07934, .007731, .007324, .007346,
3 :2 1''' .01,1535, .24323, .042733, .07244S, .132593,
3 ')1.., .43144, 1.12.3 27 .003359 .005352, .005355,

""3 .305374, .005333, .03331, .005342, .005237,
3 "5 95514, .035534, .0372904, .011115 .0133-3, .033492,

3 .,3, .!03334, .P0,, , 35!3, 1. 034333, .003300,
3 3 233', .033303, .033303, .003313, .003931, .003956,

r.'31, O03300, .003377, ,003737, .005043, .007621,

3S3fl, -24703, 0.93,31, .03337, .133232, .2GO!G3,
S 7: ."01550, .0i530, .00132, .001554, .001958,
T ?, .03930, .131330, .001%3., .001343, .001915,

0?:-37)' .0977:.3, . 1 .S- 1'_, .013233, .093702,
.133r3 7 .303; .000000, .000000,

... 3090O.-,, -.00)004, .000045,
.A 100 3- 13 T7) 3337, - :"331 .014-33" .007419
L- 7?-3, 3f1 2, •03 .17 -.3>234, .357033/

3 i-., T / 1 000300, 3
1
014 ,9?373j .33073, .33S979,

3 -.43344, .1 233 S3, 57 , 3 .3-1 3330, G3215,)"7 3 , 7 4 73, .... ,"."437- - N - 0,
3 .(397, :_ 3 '322* , .3-3751, .97932-0,

-5"' ; 3, 3 t!3 . -.3 3' 3 5 4119 3, 39r'
5V~ All.~ I..,-,7..o541393, .594094,

e<.3, 5 ( 30 7:3 .i,7, .344230, .87,557,
3 :; ...; .0 . ,., 1 .'" 5" 1, •7 / 7, .33473, .7 3 3

S 3 , 3 433333, .501270,

1 ?)13 3 , .7 3 7 2p

i~~ 31 .33'

.W 7 .3'5/7,-..' :I-:7, . .12 , ~ j, .6=1 1 39 '

2 D )"3 , .'-1 3"17 ,

'2'S-" - - : ';2 97 2,r -. -_._, -. .3 ' . 7"J, c



3 DATA T332/ .7233219 .7:3022, .35409, .5632579 .4900639
3 5 .4392,0, .53241, .55733, .02179, .649372, .697281,
3 s .7g153, '$5045, .344315, .834453, .944033, .999757,
3 $ 1.0334i3, I. 19T33), 1.279303, .S73323* .G76251, .642365,
3 $ .549059, .492333, .-l353!2, .5-4344, .561G02, .604190,
3 5 .G5333, GO43541. .74S743, .73$SS0, .844727, .895743,
3 9 .9459!5. 1.001241, 1.04270G, 1.033208t 1.394511, .628710,
3 $ .G23107, r00373, .52S070, .497445, .501934, .528770,

3 $ .534537, SOSIO, .352320, .333397, .74G944 .796444,
3 ! .344333, .39523, .9453913, 1.002076s 1.045757, 1.120127,
3 $ 1.474952, .573399, .573I$0, .5S0576, .523659, .502732,
3 $ .508034, .532213, .53319, .S07312, .652459, .699025,
3 9 .7433!7, .735277, .844351, .834030P .9448459 1.002420,
3 S 1.0431G99 1.140332, 1.525152, .529037, .528689, .521735,
3 9 .503573. .500310, .512303, .5377729 .570767, .609672,
3 $ .655227, .700393, .747743, .797290, .844809, .895678,
3 9 .94G744, 1.002'57, 1.054393, 1.153573, 1.543161/
3C
3 DATA T333/ .479250, .479565, .482538 .492438, .502985,
3 9 .517597, .540377, .572832, .61282, .655203, .700476,
3 S .747563, .723353, .344519, .894575, .945593, 1.002315,
3 S 1.05S393, 1.169097, 1.548305, .429501, .430858, .443190,
3 $ .477473, .504019, .522104, .544280, .575149, .6!2788,
3 S .G55817, .700839, .7478320, .799159, .844398, .894143,
3 $ .945031, 1.001897, 1.059347, 1.174913, 1.528924, .379786,
3 S .382393, .403316, .431180, .502948, .52G040, .54852,
3 $ .578133, 614192, .357744, .7017999 .748449, .797444,
3 S .844828, .895058, .945775, 1.000858, 1.062770, 1.176827,
3 5 1.49329S, .330180, .3320'9, .3S1639, .448532, .5075319
3 $ .530S23, .550570, .579407, .815425, .G57179, .701598,
3 $ .748178, .7SS107, .844192, .893519, .943843, .999454,
3 $ 1.061465, 1.172130, 1.44425S, .230770, .281354, .318121,
3 $ .433451, .508380, .534308, .554118, .581863, .616550,
3 $ .658716, .702357, .748573, .797130, .844327, .894154,
3 $ .944150, .997884, 1.06255S, 1.18S017, 1.384541/
3C
3 DATA T334/ .231759, .228998, .271615, .4217G7, .514185,
3 S .538402, .55G710, .533592, .G!7504, .659321, .702G74,
3 S .748829, .797220, .84421G, .833893, .943491, .99587#
3 S 1.061550, 1.15G720, 1.316522, .1835SS, .174313, .220851,
3 S .414915, .527255, .542941, .557938, .584305, .618252,
3 $ .G58471, .702303o .748453, .795813, .8437229 .89220G,
3 $ .9413399 .S933429 1.057515, 1.145287, 1.242253, .136648,
3 $ .117534, .1G4840, .403226, .532188, .545155, .560966,
3 S .58S512, .G8827, .GS0350, .703191, .749082, .797521,
3 9 .843939, .893412, .342487, .30S7S, 1.058095, 1.1377329
3 9 1.133707, .09193S, .057537, .101374, .403775, .5549859
3 9 .548491, .52332, .53760S, .619090, 653955, .703012,
3 9 .748343, .793779, .843S44, .892221, .941399, .987375,
3 $ 1.053941, 1.130518, 1.032479, .050736, -.006350, .027902,
3 S .4115238, .533934, .550513, .53540, .533718, .618961,
3 $ .G59175s .702642, .743417, .755596, .843219, .890529,
3 $ .940470, .983573, 1.043731, 1.128374, 1.000000/
3C
3 DATA T431/ .004S30, .004S30. .004530, .004631, .004629,
3 ! .004'35, .004342, .094S20, .004754, .004S49, .004666,
3 ! .007337 .003712, .003700, .025193, -.010492 .118104,
3 0 .104731, -.053799, 2. 30075, .00438S, .004397, .004391,
3 $ .004335, .004401, .004404, .00443S, .004478, .004G38,
3 5 .004923, .005353 .003038. .01!35, .023434, .055158,
3 S .109370, .23S333, .G30533, 1.553083, 4.233953, .004143,
3 9 .004147, .004145, .004149, .00415S, .004172, .004212,
3 5 .001233, .004553, .005931, .005337, .0101$3, .016284,
3 $ .037349, .034759, .175S14. .505314, 1.023011, 2.522259,
3 9 3.103704, .003900, .003305, .003303, .003903, .003918,
3 9 .093340, .003334, .004119, .004477, .005130, .007034,
3 $ .012042, .020933, .050330, .112552, .245353, .698353,
3 9 1.33524., 3o5433 311.103243, .00335S, .003S34, .003651,
2 .002533, .003331, .003707, .003773, .003937, .004378,
2 03 .0T223, .907373, .'113750, 02537, .032132, .139340,
3 9 .31G031, .333437, 1.733133, 4.593093,13.357451/

" D T,173/ .00413, .003414, .003413, .003422, .003435,
3 9 .00312, .0033419 .00371?, .0042SS, .005273, .008188,
3 7' .11037., .f537. .q72323, .15031. .377910, 1.014259,

,5. ,3313, 15.:, 233s , .0)3!$3, .0031 3, .003175,

14 lk



LI
3 $ .003133, .003199, .003237, .003327, .003545, .004136#
3 $ .005283, .008585, .01GSSO, .032837, .081578, .185377,
3 S .4301G1, 1.137276, 2.467190, S.235548.16.630641, .002926,
3 $ .002931, .002931, .002939, .002957 .002999, .003097,
3 $ .003337, .003985, .005246, .008983, .017708, .035597,
3 $ .088740, .202862, .473275, 1.235212, 2.734299, 6.861943,
3 $17.590091, .002'82, .002G83. .002688, .0026949 .002711,
3 $ .0027G0, .002861, .003118, .003311, .005160, .009009,
3 $ .013482, .037624, .094030, .216552, .506057, 1.306782,
3 $ 2.945252, 7.332422,18.188644, .002439 .002445 .002444,
3 $ .002454, .002473, .002520, .002629, .002894, .003612,
3 $ .005015. .009014, .018820v .0387429 .097273, .224356,
3 $ .526382. 1.350438, 3.076588, 7.631748,18.463038/
3C
3 DATA T4B3/ .002195, .002198, .002200. .002209, .0022279
3 $ .0022779 .00238S, .002356, .003387, .004813, .008874,
3 $ .018838, .039129, .098467, .227774, .535533, 1.366356,
3 S 3.137190t 7.762745,18.464763, .001951. .001953, .001956.
3 $ .001934, .001982, .002033, .0021401 .002409, .003136,
3 $ .004556. .003589, .018491. .038729, .097578, .226327,
3 $ .533144, 1.354719, 3.123691, 7.722816,18.233629, .001708.
3 S .001712t .001713, .001721, .001740, .001787t .001893,
3 $ .002154, .002858, .004246, .008161, .017774, .037522,
3 $ .094614 .219869, .518734, 1.316257 3.033276, 7.508407,
3 $17.808733v .0014G4, .001465, .001468, .001476, .001492
3 S .001539, .001638, .001885 .002555, .003866, .007583,
3 $ .018S, .035398, .089637, .207883, .490979, 1.253101.
3 $ 2.853377 7.103634,17.224007, .001220, .001222, .001224,
3 $ .001231, .001247, .001290# .001382, .001610, .002229
3 $ .003448, .006875, .015346, .032579, .082805, .192798,
3 $ .451440, 1.167923, 2.611325 6.514965#16.511740/
3C
3 DATA T4B4/ .000976, .000978, .000980, .000983, .001000#
3 $ .001039, .001122, .001323, .001885, .002963, .006020,
3 $ .013756. .028730, .07418, .173415, .396494, 1.064147
3 $ 2.289928, 5.712788,15.700592, .000732, .000733, .000735,
3 $ .000741, .000751, .00078S, .000856, .001022, .001532
3 S .002398. .004994. .012100. .023562, .063768, .151100.
3 $ .322304. .946691, 1.894989p 4.664829,14.814844, .000489,
3 $ .000489, .000490s .000496. .000502, .0005339 .000591,
3 $ .000705, .001181. .001771. .003784, .010G4, .017029v
3 S .051712, .129230, .226529 .320912, 1.446766, 3.344271
3 $13.878120, .000245, .000244, .00024S, .000251, .000251.
3 S .000280. .000324, .000357 .000861. .001025, .002256,
3 S .009950. .008112, .0375S3, .111326, .099028, .6930G7,
3 $ .976398, 1.695291,12.909414, .000001, .000000, .000001,
3 s .000008, -. 000005t .000027, .0000SO, -.000050, .000622,
3 S .000096, .000182, .010843, -.004307, .020433, .103236,
3 $ -.075919, .569S91, .502551, -.373SS4,11.925789/
3C
3C INTERPOLATE NUMERICAL SOLUTION BY DUAdRATICS
3C
3 CALL DUADRD(XYTABLE, GRIDX, GR!DYNHGRID,NG-RIDNGRD ,NGPDD,
3 $ DEPUSL)
3C

3 TRUE = DERUSL(S)
3C
3 RETURN

3 END
3 FUNCTION F(Y)
3 DATA BR:AK,PI2/&A,1.570?S327/
3 F = EXP(P!2*(BREAK-Y))*SIN(PI2*Y)/&A**3
3 RETURN
3 END
3 FUNCTION A()
3 DATA BREAK/&A'
3 A=1.
3 IF (1X .Gc. BREAK) A=O.
3 RETURN
3 END
3 FUNCTION 3X)
3 D"Ti BRZA'./&A/

3 3=0.
3 IF (X .GS. BREAK) B=1.
3 RETURN
3 Ei14
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3 FUNCT!ON C(X)
3 DATA B7A':<,IASE/&A,&C/
3 C = 1.
3 IF (: AS: .:O. 2 .AND. X .GE. BREAK) C=O.
3 RETU7N
3 END
3 FUNCTION D(X)
3 DATA C2EAK,KASE/&A.&C/
3 =0.
3 17 (KASS .EO. 2 .AND. X .GE. BREAK) D=l.
3 RETURN
3 END
3 FUNCTION G(X)
3 DATA BR7AKDECAYO/&A,2./
3 G = I./&A*3
3 IF CX .GE. BREAK) G=G*EXP(DECAYO*(BREAK-X))
3 r7TURN
3 END
3 FUNCTION H(X)
3 DATA BREAK,KASEDECAY1/&A,&C,&B/
3 H=0.
3 IF (KASE .EO. 1) RETURN
3 IF (X .GE. BRTAK) H:EXPCDECAYI*(BREAK-X))/&A**3
3 PETURN
3 END

'EOR

* MACRO 5S

* 2000200202000
1 T40 DIMENSIONS S HOMOGENEOUS
I UXXs + C(X)UYY$ + D(X)UX$ = 0.
2 DIRICHLET
2 X=O. , U=TRUE(XY)
2 '=I. , U=TRUE(XY)
2 Y=o. , U=TRUE(XY)
2 Y=S.23318530718 , U=TRUE(XY)
3 FUNCTION TRUE06,Y)
3 DIMENSION ALPHA(8), W(4), Z(4)
3 DATA ALPHA/I., .5, .25, .lSSSGSSS7, -.19 -.06666666667,
3 S .03333333333, -.02/
3 DATA /0.34735485, .65214515, .652515, .34785485/
3 DATA Z/-.8SI13S31, -0.33998104, .33998104, .86113631/
3 IF (&A .EO. 3) GO TO 10
3 14(1) = 2.0
3 Z(1) = 0.0
3 GO TO 20
3 10 CONTINUE
3 W() = 0.34735485
3 Z(1) = -0.83113S31
3 20 CONTINUE
3 TRUE = 0.0
3 DO 30 I=I,&A+_
3 TPUE = TRUE + t4(1)*(EXP(-Z(I)*X*SIN(Y))*
3 5 COS(Z(I)*X*COS(Y))+EXP(-Z(I)*X*COS(Y))*
3 $ COS(Z(I)*X*SiN(Y)))
3 30 CONTINUE
3 DO 40 I=1,&3
3 TPUE = TRUE + ALPHA(I)*X**(I+I)*COS((I+I)*Y)
3 40 CONTINUE
3 RETURN
3 END
3 FUNCTION C(X)
3 C=0.
3 IF (" .E. 0.) C = 1.rX**2
3 rZTU7?i
3 END
3 FUNCTION D(")
3 b=0.
3 IF (X .NE. 0.) D = 1./X
3 ETURnl
3 EiND

'EO4



. ..LA~ UPDE POP UiLATION MODULE DATA *
- ---

NODATA

MODATA CONTAINS THE INFORMATION NEEDED TO DECODE ENCODED ELLPACK
PROGRAMS AND CHECK COMPATIBILITY.

LINE 1 HAS THE NUMBER OF MODULES (NRMODS) IN 13 FORMAT. NEXT
FOLLOWS NRMODS PAIRS OF LINES. THE FIRST OF EACH CONTAINS A UNIOUE
INTEGER IN THE RANGE 1,...,NRMODS IN 13 FORMAT AND AN ELLPACK
MODULE NAME STARTING IN COLUMN G. THESE GIUE THE CORRESPONDENCES
BETWEEN NODULE NUMBERS USED IN ENCODED PROGRAMS AND THE NAMES
OF MODULES TO BE USED IN THE GENERATED ELLPACK PROGRAM. THE SECOND
LINE OF THE PAIR CONTAINS A LIST 07 INTEGERS IN 4X,3013 FORMAT OF
THE MODULE NUMBERS THAT MAY IMMEDIATELY FOLLOW THIS MODULE IN
ELLPACK PROGRAMS. AFTER THIS SET OF LINES THERE IS ONE LINE
COITAINING A SINGLE INTEGER IN 13 FORMAT GIUING THE NUMBER OF
DiSCRET!ZATION MODULES (MRDIS). THIS IS FOLLOWED BY NRDIS LINES
EACH CONTAINING A MODULE NUMBER IN 13 FORMAT AND 15 DIGITS
STARTING IN COLUMN 5 GlUING MODULE COMPATIBILITY INFORMATION
(SEE ROUTINES GENPGH AND COMPAT).

RELATED FILES: GENPGM, ECNF!L, MACFIL, OPTFIL, GRDFIL AND OUTFIL

39
01 5-POINT STAR

14 15 1G 17 32
02 7-POINT 3D

14 15 1G 17
03 P3-Cl COLLOCATION

14
04 P3-Cl GALERKIN

14
05 HODIE-,-LMXOLTZ

14 1S 17 32
03 ;-',ODi I-ACF

14 13 17 32
07 HODIE-ACDEF

14 15 17 32
03 -,OD_E 27-POINT 3D

09 FFT 9-POINT

lj0 2DW 7P

11 MARCHING ALGORITHM

12 DYAKANOJ-CG

13 DY'A:'(ANOU-CC4

14 NATURAL
23 21 22 30 31 33 34 35 3S 37

15 RED-BLACK
22 30 31 23 39

13 YALE Hi D7G
39 31 33 34 33 33 37

17 A'ALE RCIi
20 21 22 39 31 33 34 35 3S 37

13 DAD SOLUE (RETIRWE)

10 SYM'M;iiETRIC BAND RETTED)

20 LINPAC:K BAND

21 LiI2PACK SP 3.AMD

22 SPARS'- V'T!'JTINS

''4



23 SOR (ITPACK 1.0 - RETIRED)

24 JACOBI SI (ITPACK 1.0 - RETIRED)

25 JACOBI CC (ITPACK 1.0 - RETIRED)

2S SYMMETRIC SOR SI (ITPACK 1.0 - RETIRED)

2? SYMMETRIC SOR CG (ITPACK 1.0 - RETIRED)

23 REDUCED SYSTEM SI (ITPACK 1.0 - RETIRED)

23 REDUCED SYSTEM CC (ITPACK 1.0 - RETIRED)

30 YALE SPARSE

31 YALE ENUELOPE

32 NESTED DISSECTIOM
30 31 33 34 35 36 37

33 SOR

34 JAC03I SI

35 JACOBI CC

3S SYMMETRIC SOR SI

37 SYMMETRIC SOR CC

33 REDUCED SYSTEM SI

39 REDUCED SYSTEM CC

13
01 201111110111112
02 021101210111111
03 201111011111111
04 201101210200212
05 201101010200122
06 201101010200122
07 201111010200122
08 022102010200222
09 201112110200122
!0 201101210111112
11 201101210111112
12 201101210111112
13 201101210111112

'EOR
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EL L PAC: P DE POPULATION OPTIONS FILE
- - C

OPTFIL

OPTFIL CONTAINS INFORMATION WHICH MAY BE USED TO GENERATE THE
OPTIONS SEGMENT OF AN ELLPACK PROGRAM.

OPTFIL IS DIUIDED UP INTO RECORDS WHICH ARE NUMBERED O, 1, 2,...
ETC. THE END-OF-RECORD IS DESIGNATED BY tEOR ('EOR ON NON-CDC
INSTALLATIONS).

RECORD 0 CONTAINS A DESCRIPTION OF THE PURPOSE AND ORGANIZATION
07 CPTFiL. RECORDS 1, 2, 3,... HAUE THE FOLLOWING FORMAT:

LiNE 1: LINE I CONTAINS THE RECORD NUMBER.

LINE 2: LINE 2 MUST CONTAIN THE 8 CHARACTERS OPTIONS. IN
COLUMNS 1-3, FOLLO4ED ON THE SAME LINE BY ALL OF THE OPTIONS
SELECTED.

RELATED FILES: GENPCM, EONFIL, MACFIL, GROFIL, OUTFIL AND MODATA

'EOR
RECORD 1
OPTIONS. TIME $ MEMORY $ LEUEL=I

'EOR
RECORD 2
OPTIONS. TIME $ MEMORY $ LEUEL=2

'EOR
RECORD 3
OPTIONS. TIME $ MEMORY $ LEUEL=3

"EOR

RECORD 4
OPTIONS. TIME S MEMORY S LEUEL=4

'EOR
RECORD 5

OPTIONS. TIME $ MEMORY S LEUEL=5

'ELY?

'CC?'-1O7
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c[RD ,I L

E'DTIL CONTAINS INFOMAqTION WHlICH MAY 3E USED TO GENERATE THE
GRID SEGMENT OF AN ELLPACK PROGRA21M.

CROFIL IS DIUKETD U? INTO RECORDS WHICH ARE NUMBERED 0, 1t 2,...
ETC. THE E-ND OF R7CORD IS DESIGNATED BY ",EO0R ('EOR ON NON-CDC
INSTALLATIONS).

RECORD 0 CONTAINS A DESCRIPTION OF THE PURPOSE7 AND ORGANI2ATION
OF CRDFIL. RE-CORDS It 2, 3,... I-AUE THE FOLLOWING FORMAT:

LINE7 1: LINE 1 CONTAINS THE' RECORD NUNSER .

H MINTNr LINES: THE PE7MqINIMO LINESt OF THE RE .CORD CONTA-IN THE
GRID1 SE-GMENT EXACTLY AS. IT HILL APPEA'R IN THE- GENERATED ELLPACK
PROGRAM. TO SPECIFY AN ELLPAIC( CON'TINUA;TION LINE, TYPE A '.'
(DO9T) IN COLUMN 2. THE INFORMATION OF THilS RECORD IS COPIED
DIRECTLY INTO THE GRID SEGMENT OF TIC GENERATED ELLPACI( PROGRAM.
FOR PORTABILITY PURPOSES, THE END-OF-RECOR D IS DETECTED DY THE
PRESENCE OF A '-' (DASHl-) IN COLUMN 1.

RELATED FILES: GENGMP EONFIL, MACFIL, DPTFIL, OUTFIL AND t!ODATA

'EOR
RECORD 1

UNIFORM X = S5 UNIFORM Y S

9 EOR
*RECORD 2

UNIFORM X = 8 UNIFORM Y = B

' EOR
RECORD) 3

UNIFORM X=5 $ NGRIDY=l2, 0.0, 0.123t 0.24G33, 0.475532,
0.G973401, 0MOM2, 1.0, 1.25704, 1.3943239 2.09094,
2.43735, 3.0

'EDR



E L L Pf K P O E P O P U L A T I O N OUTPUT F ILE *

OUT !L

OUTFIL CONTAINS INFORMATION WHICH MAY BE USED TO GENERATE THE
OUTPUT SEGMENT OF AN ELLPACK PROGRAM.

OUTF!L IS DIUiDED UP INTO RECORDS WHICH ARE NUMBERED 0, 1, 2,...
ETC. THE END-OF-RECORD IS DESIGNATED BY #EOR ('EOR ON NON-CDC
INSTALLATIONS).

RECORD 0 CONTAINS A DESCRIPTION OF THE PURPOSE AND ORGANIZATION
OF OUTFIL. RECORDS 1, 2, 3,... HAUE THE FOLLOWING FORMAT:

LINE 1: LINE 1 CONTAINS THE RECORD NUMBER.

REMAINING LINES: THE REMAINING LINES OF THE RECORD CONTAIN THE
OUTPUT SEGMENT EXACTLY AS IT WILL APPEAR IN THE GENERATED ELL-
PACK PROGRAM. TO SPECIFY AN ELLPACK CONTINUATION LINE, TYPE A
'.' (LOT) IN COLUMN 2. THE INFORMATION OF THIS RECORD IS COPIED
DIRECTLY INTO THE OUTPUT SEGMENT OF THE GENERATED ELLPACK
PROSRAM. FOR PORTABILITY PURPOSES, THE END-OF-RECORD IS
DETECTED BY THE PRESENCE OF A '-' (DASH) IN COLUMN 1.

RELATED FTIES: GENPoGM, EONFIL, MACFIL, OPTFIL, GRDFIL AND MODATA

'EOR
RECORD 1

TABLE-SOLUTION $ MAX-SOLUTION $ MAX-ERROR

'E02
RECORD 2

TABLE-SOLUTION $ PLOT-SOLUTION
'EOR

RECORD 3
PLOT-TRUE

'E0R

RECORD 4
TABLE-ERROR S MAX-ERROR 5 MAX-SOLUTION

-E--

RECORD 5
TABLE-TRUE 0 TAB'E-SOLUTION $ TABLE-ERROR

'Er-7

RECORD G
TAbLE-TRUE $ TABLE-SOLUTION S TA3LE-ERROR
POT-TRUE S PLOT-SOLUT!ON S PLOT-ERROR

'EOR
RECORD 7

TA3LE-ERROR S MAX-ERROR
PLOT-TRUE S PLOT-SOLUTION $ PLOT-ERROR

'5CR

-E07
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SUBROUTINE TEST( LOOP) TEST
C TEST

C TEST IS CALLED AT THE END OF THE STANDARD MODULE SEQUENCE IN TEST
C THE PDE PERFORMAiNCE EVUALUATION TESTING. IT COMPUTES VARIOUS TEST
C PERFORMANCE MEASURES ABOUT THE RUN AND WRITES IT ONTO TAPE4. TEST
C TEST
C THIS ROUTINE IS BASED UPON THE SEPT 1978 VERSION OF ELLPACK 77. TEST
C TEST
c ELDECL
C ELLPACK 77 INTERFACE ELDECL
C ELDECL

LOGICAL DIM2,DIM3,POISONPLAPLAC,CONSTCSELFADCROSSTPDIRICH ELDECL
$ NEUMAN,MIXED, UNIFRM, DEBUG. TIMER, HOMOEO, HOMOBC,SYMMET, ELDECL
$ FATAL, CLOCKW, RECTAN ELDECL
REAL AXBXAYPBYAZPBZHXPHYPHZCUXXCUXYCUiYY ELDECL
$ CUXCUYCU,CUXZCUYZ.CUZZ.CUZ.EPSGRD ELOECL
INTEGER IROT(S),HORZVERTBOTHINTERSTARoONEMINUSXXXEXTER, ELDECL
$ PERIOD, CORNER ELDECL

C ELDECL
COMMON / PROBL / DIM2.DIM3,POISON.LAPLACCONSTC.SELFADHOMOEG, ELOECL
$ CROSST.HOMOBC.DIRICHPNEUMANMIXED.UNIFRM ELDECL
COMMON / PROBR / A)~,BX,AY,BYvAZvBZoHXHi'.HZ ELDECL
COMMON / PROBI / NGRIDXPNGRIDYPNGRIDZ ELDECL
COMMON / CPDE / CUXX.CUXYCUyycuxoCUYOCU.CUXZ.CUYZ.CUZZ.CUZ ELDECL
COMMON / CONTRL / DEBUG. TIMER,SYMMETtFATALPRECTAN ELDECL
COMMON / INTEGS / NUMBEO, NUMCOE, NROWNCOL, NEAND, IROT, LEUEL, ELDECL
$ INITL, INDIS, INSOL. MINPUTP ELDECL
$ MOUTPTMEMORY, ININD. NGROXZ, NGRDYZ, ELDECL
$ NGRDZZ, MXNEOZ, MXNCOZ, NROWDZ, NCOLDZ ELDECL
COMMON / REALS / ERRMAX,SOLMAX,TRUMAXRESMAXPTIMES(1) ELDECL
COMMON / ENDRY / IPIECENBOUND,NBNDPT.CLOCKW ELDECL
COMMON / SYMCON / HORZPVERT, BOTH, INTER, STAR, ONE, BLANKMINUS, ELDECL
$ XXX, EXTER, PERIOD, CORNER ELDECL
COMMON / NUNCON / EPSGRD ELDECL
COMMON /GRIDXZ/ GRIDX(1) TEST
COMMON /GRIDYZ/ GRIDYCI) TEST
COMMON /GRIDZZ/ GRIDZ(1) TEST
COMMON /COEFZZ/ COEF(1) TEST
COMMON /IDCOZZ/ IDCOEF(l) TEST

4COMMON /TABLZZ/ TABLE(l) TEST
COMMON /UNKNZZ/ UNKNWN(1) TEST
COMMON /NDXUZZ/ NDXUNK(l) TEST
COMMON /BCTYZZ/ BCTYPE(1) TEST
COMMON /INVNZZ/ INUNDX(l) TEST
COMMON /NDXEZZ/ NDXEQ(1) TEST
COMMON /IGRIZZ/ IGRIO(1) TEST

C TEST
REAL ERRL2. RESMAX, RESL2 TEST
INTEGER ECTYPE TEST

C TEST
DATA NRITNS /0/, INSOL-'0/, NUMBEa/0/ TEST
COMMON /ITCOMI/ NRITNS TEST

C THIS IS THE NUMBER OF ITERATIONS FROM ITPACK TEST
C TEST

NGRDXZ = NGRIDX TEST
NGRDYZ = NGRIDY TEST
NGRDZZ = NGRIDZ TEST

C TEST
C TEST
C COMPUTE L-2 DISCRETE NORM AT THE NODES TEST
C TEST

RNODES = 1. O/FLOAT(NGRIDX*NGRIDY*NGRIDZ) TEST
ERRL2 =0. TEST
ERR = 0.0 TEST
DO 100 IX=I,NGRIDX TEST

DO 100 IY=1,NGRIDY TEST
DO 100 IZ1I,NGRIDZ TEST

E = ERROR(GRIDX(IX),GRIDY(IY)9 GRIDZ(IZ),NCRDXZ, TEST
$ NGRflYZNGRDZZGRIDXGRIDY#GRIDZ.UNKNWN, TEST
$ MXNEOZ, NDXUNK, TABLE. COEF, IDCOEF, MXNCOZ, TEST

$BCTYPE#INVNOX.,NOXEOoIGRID) TEST
C TEST

EPRL2 = ERRL2 + E*E TEST
6ERR = AMAXI(ABS(E),ERR) TEST

100 CONTINUE TEST
EPPL2 = SORT(ERRL2)*RNODES TEST
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C TEST
C COMPUTE THE ABS. MAXIMUM AND L-2 NORM OF THE RESIDUAL TEST
C AT THE MIDPOINTS OF EACH SUBRECTANGLE OF THE PARTITION TEST
C TEST

RESMAX = -1. TEST
RESL2 = 0. TEST
RESMXR = 0. TEST
ZMIDL = 0. TEST
NZ = NGRIDZ - 1 TEST
NX = NGRIDX - 1 TEST
NY = NGRIDY - I TEST
IF (DIM3) GO TO 210 TEST

C TEST
C TWO-DIMENSIONAL CASE TEST
C TEST

RINTUL = 1.0/FLOAT(NX*NY) TEST
DO 200 IX = 1,NX TEST

XNIDL = (GRIDX(IX)+GRIDX(IX+1))*.5 TEST
DO 200 IY = 1,NY TEST

YMIDL = (GRIDY(IY)+GRIDY(IY+1))*.5 TEST
R = RESID(XMIDLYMIDLZMIDLNGRDXZMGRDYZ,NGRDZZGRIDX, TEST

GRIDYGRIDZ, UNKIWN, MXMEQZ, NDXUNKTABLECOEF, TEST
IDCOEF,MXNCOZBCTYPE, INUNDX, NDXEQ, IGRID) TEST

RESMAX = AMqXI(RESMAXABS(R)) TEST
RESL2 = RESL2 + R*R TEST
RHS = PDERHS(XMIDLYMIDL) TEST
IF (RHS .NE. 0.0) RESMXR = AMAX1(RESMXRABS(R/RHS)) TEST

200 CONTINUE TEST
RESL2 = SORT(RESL2)*RINTUL TEST

GO TO 300 TEST
C TEST
C THREE DIMENSIONAL CASE TEST
C TEST

210 CONTINUE TEST
RINTUL = I.O/FLOAT(NX*NY*NZ) TEST
DO 250 IX = 1,NX TEST

XMIDL = (GRIDX(IX)+GRIDX(IX+1))*.S TEST
DO 250 IY = 1,NY TEST

YMIDL = (GRIDY(IY)+GRIDY(IY+1))*.S TEST
DO 250 IZ = 1,NZ TEST

ZMIDL = (GRIDZ(IZ)+GRIDZ(IZ+1))*.5 TEST
R = RESID(XMIDLYMIDLZMIDLNGRDXZNGRDYZNGRDZZGRIDX, TEST

$ GRIDYGRIDZ, UNKNWN, MXNEOZ, NDXUNK, TABLE, COEF, TEST
$ IDCOEF, MXNCOZ, BCTYPE, INUNDX, NDXEO, IGRID) TEST

RESMAX = AMAXI(RESMAXABS(R)) TEST
RESL2 = RESL2 + R*R TEST
RHS = PDERHS(XMIDLYMIDLZMIDL) TEST
IF (RHS .NE. 0.0) RESMXR = AMAX1(RESMXRABS(R/RHS)) TEST

250 CONTINUE TEST
RESL2 = SORT(RESL2)*RINTUL TEST

C TEST
C COMPUTE THE TOTAL EXECUTION TIME TEST
C TEST
300 CONTINUE TEST
C TEST
C FIRST FIND NUMBER OF MODULES IN EXECUTION SEQUENCE TEST

GO TO (303,303,303,301,303,303,301,301,301,303,301,303,303, TEST
$ 301), INDIS TEST

301 CONTINUE TEST
NRMODL = I TEST
GO TO 320 TEST

303 CONTINUE TEST
NRMODL = 3 TEST

320 CONTINUE TEST
C TEST
C ADD TIME TO REFORMAT LINEAR SYSTEM (EXCEPT YALE SPARSE) TEST

IF ((INSOL .NE. 15) .AND. (NRMODL .EO. 3)) TEST
$ TIMES(3) = TIMES(3) + TIMES(4) TEST

C TEST
C NCW COMPUTE THE TOTAL TIME TEST

TLTIME = 0.0 TEST
DO 325 I=I,NRMODL TEST

TLTIME = TLTIME + TIMES(I) TEST
325 CONTINUE TEST

C TEST
C FIND MAX DISTANCE BETWEEN ANY TWO GRID LINES TEST
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C TEST
IF (UNIFRM) GO TO 370 TEST

C TEST
C CASE OF NON-UNIFORM GRID TEST

HMAX = 0.0 TEST
DO 330 I=1,NX TEST

DX = GRIDX(I+I)-GRIDX(I) TEST
HMAX = AMAXI(DX,HMAX) TEST

330 CONTINUE TEST
DO 340 1=1,NY TEST

DY = GRIDY(I+I)-GRIDY(I) TEST
HMAX = AMAXI(DY.HMAX) TEST

340 CONTINUE TEST
IF (DIM2) GO TO 3G0 TEST

Do 350 I=INZ TEST
DZ = GRIDZ(I+I)-GRIDZ(I) TEST
HMAX = AMAXI(DZHMAX) TEST

350 CONTINUE TEST
360 CONTINUE TEST

GO TO 380 TEST
C TEST
C CASE OF UNIFORM GRID TEST

370 CONTINUE TEST
HMAX = AMAX1(HX,HY) TEST
IF (DIM3) HMAX = AMAXI(HZHMAX) TEST

380 CONTINUE TEST
C TEST
C WRITE SUMMARY OF ELLPACK RUN ON SAUE FILE TEST
C TEST

LRITE(4,1000) NGRIDXNGRIDY,HMAXNUMBEOERRERRMAXERRL2, TEST
$ RESMAX, RESMXR, RESL2, SOLMAX, NRITNS, MEMORY, TLTIME, TEST
$ (TIMES(I),I=1,NRMODL) TEST

1000 FORMAT(IX,214,IX,EIO.2,X, I5,2X,?ES.2,IX,13,1X,IS,IX,4F.2) TEST
C TEST

RETURN TEST
END TEST

'EOR
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REAL FUNCTION OUDR(XAUXUALUXN) OUAD7
C OUAO.
C .............................................................. UAR
C O U 1.
C E L L P A C K 7 3 O U T P U T M O D U L E DUAC'
C DUAC'
C FUMCTION OUADR cU;D7
C Oun-"?
C PURPOSE Cu=
C TO PERFORM 1-D EXTRAPOLATION USING N POINTS OU pr
C AT THE POINT X. CUAC.?
C CUAD?
C PARAMETERS CUAD7
C AUX - UECTOR OF ARGUMENT UALUES DUAER
C UALUX - UECTOR OF FUNCTION UALUES CORRESPONDING OUA"DR
C TO AUX. OUAD17
C N - NUMBER OF INTERPOLATION POINTS DUA1
C DUArD
C METHOD OUADR
C DIVIDED DIFFERENCES ARE USED TO COMPUTE THE OUArR
C EXTRAPOLATED VALUE. QUAD?
C QUAD.R
C P00 = Fl + (X-AUX(1))*F2 + (X-AUX(C))*(X-AUX(2))*F3 CUADR
C QUADR
C HISTORY QUnrR
C MODIFIED BY BILL WARD, MARCH, 1q79. OUADR
C QUAD.R
C .................................................................... UAD?
C OUALDR

REAL AUX(N), VALUX(N), QUADR
A Fl, F2, F3, Cl, T2 QUADR

C 0UAD.)

Fl = VALUX(I) 1UA2
F2 = (VALUX(2) - UALUX(l)) / (AUX(2) - AUX(1)) CUAD.
Cl = X - AUX(1) OUAD.?
OUADR = Fl + CB*F2 QUADR
IF (N .EO. 2) GO TO 999 OUD
T2 = (UALUX(3) - UALUX(2)) / (AUX(3) - AUX(2)) OUADR
F3 = (T2 - F2) / (AUX(3) - AUX(l)) QUADR
C UAD7 = CUADR + CI*(X - AUX(2))*F3 OUADRC LIUAPR

999 CONTINUE QUAn.?
RETURN 1.)DR
END OU^D.?

'EOR
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